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EDITORIAL

The Yin and Yang of Perioperative Medicine

Prashant Vaishnava, M.D.

The past four decades have seen remarkable prog-
ress in establishing best perioperative practices.!
One of the challenges in improving perioperative
care, however, is rooted in the interplay of the
myriad interdependent, often opposing, mecha-
nisms that contribute to perioperative myocardial
infarction — excess bleeding, dramatic fluid
shifts, unrelenting tachycardia, myocardial stress
with fixed coronary obstruction, profound hypo-
tension or hypertension, coronary plaque rup-
ture, and coronary spasm. Strategies that mitigate
one mechanism may lead to another. Devereaux
et al. now report on two such strategies in the
Journal — the perioperative use of aspirin and
the perioperative use of clonidine in patients un-
dergoing noncardiac surgery.>?

The authors report the results of the Peri-
operative Ischemic Evaluation 2 (POISE-2) trial,
which was designed to evaluate separately the
efficacy and safety of low-dose clonidine versus
placebo and low-dose aspirin versus placebo in
10,010 patients with, or at risk for, athero-
sclerotic disease. Both in patients who had not
been taking aspirin before the study and in
those who were already on an aspirin regimen
(the latter referred to as the continuation
stratum), aspirin had no significant effect on the
composite primary end point of death or non-
fatal myocardial infarction at 30 days. Major
bleeding was more common in the aspirin
group than in the placebo group (4.6% vs. 3.7%;
hazard ratio, 1.23; 95% confidence interval [CI],
1.01 to 1.49; P=0.04). Overall, it is likely that
aspirin prevented some perioperative myocardial
infarctions through thrombus inhibition, but this
may have been at the expense of bleeding and
other myocardial infarctions induced by a mis-
match between the supply of and demand for
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oxygen. It would be important to investigate the
temporal relationship between major bleeding
and myocardial infarction. Importantly, among
4382 patients in the continuation stratum, there
was no “rebound” increase in thrombotic events
due to temporary perioperative interruption of
aspirin. All the findings applied regardless of
whether patients had a history of vascular dis-
ease or no history of vascular disease.

On balance, the authors provide cogent evi-
dence against the use of aspirin perioperatively
in patients with and those without preexisting
vascular disease. Nonetheless, important ques-
tions linger. Although a substantial proportion
of patients in the POISE-2 trial had some form
of vascular disease, only 4.3% of the patients in
the aspirin group had undergone prior coronary
stenting. The safety of aspirin withdrawal in
those who have previously undergone percuta-
neous coronary interventions may not be estab-
lished by the POISE-2 trial. Furthermore, the
authors excluded patients who had received a
bare-metal or drug-eluting coronary stent less
than 6 weeks and less than 1 year, respectively,
before surgery. Perioperative aspirin may pre-
vent myocardial infarction and stent thrombosis
in patients with recent percutaneous coronary
interventions and should not be withdrawn pre-
maturely.*

The use of low-dose clonidine, which blunts
sympathetic outflow, would seem to be a benefi-
cial addition to the armamentarium of the peri-
operative clinician. In the POISE-2 trial, how-
ever, clonidine did not significantly reduce the
risk of the primary outcome and, as compared
with placebo, was associated with higher rates of
clinically important hypotension (47.6% vs. 37.1%;
hazard ratio, 1.32; 95% CI, 1.24 to 1.40; P<0.001)
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editorial

and nonfatal cardiac arrest (0.3% vs. 0.1%; hazoronary thrombosis at the expense of excess
ard ratio, 3.20; 95% CI, 1.17 to 8.73; £0.02). bleeding; clonidine may reduce hypertensive
Given these harms and the neutral effect on thewings only to be countered by clinically impor-
primary outcome, clonidine should be avoidedant hypotension. As observed by Chinese phi
perioperatively. The prevalence of clinically imlosophers, the whole is made up of the yin and
portant hypotension in both the clonidine groupyang N complementary, interdependent, and
and the placebo group, however, bears scrutingonceptually opposing entities that comprise a
and could reflect the intensity of monitoring in whole. Future progress in perioperative medicine
the POISR trial. Although one could even ques may depend on the implementation of strategies
tion the relevance of the results of the aspirinthat successfully address one pathophysiological
study in a trial in which so many patients hadmechanism of perioperative myocardial infarc
clinically important hypotension (which was antion without being limited by another.
independent predictor of subsequent myocardial Disclosure forms provided by the authors are available with
infarction), the authors report that there was nothe full text of this article at NEJM.org.

significant effect of clonidine on the results of o

h . f irin with placebo. Further From_ the Department of Me_d|cm_e, Saml_JeI_and Jean A. Frankel
the comparison of asp p e Cardiovascular Center, University of Michigan Health System
more, the effect of metoprolol succinate in theand Medical School, Ann Arbor.

POISE tridl in reducing the risk of myocardial

fect of clonidine in the POISR trial. Although _

. . 1! Fleisher LA, Beckman JA, Brown KA, et al. 2009 ACCF/AHA
the l?ll_mtlng of sympathetlc outflow _prOdUCEd byfocused update on perioperative beta blockade incorporated into
clonidine may be fundamentally different fromthe ACC/AHA 2007 guidelines on perioperative cardiovascular
that produced by betdlockers. the results of the evaluation and care for noncardiac surgery: a report of the

. : American College of Cardiology Foundation/American Heart
POIS_E_ .and POISEtrials taken together offer Association Task Force on Practice Guidelines. Circulation 2009;
credibility to a calculated strategy of decreasi20(21).e16%276.

ing heart rate while avoiding perioperative hypoz.! Devereaux PJ, Mrkobrada M, Sessler DI, et al. Aspirin in
patients undergoing noncardiac surgery. N Engl J Med. DOI:

tension. . o _ 10.1056/NEJM0a1401105.
The perioperative medicine community wels! Devereaux PJ, Sessler DI, Leslie K, etal. Clonidine in patients

comes the results of the POISEtrial. while re- undergoing noncardiac surgery. N Engl J Med. DOI: 10.1056/

lizing that th il ” f NEJMoal401106.
a '_ng_ a ) ere are sti mar_1y areas o unc'er4.! Albaladejo P, Marret ET, Samama CM, et al. Noardiac
tainty, including best practice in those who havesurgery in patients with coronary stents: the RECO study. Heart
undergone any percutaneous coronary interveg011:97:156&2.
ti It is not rorisina that medical therapi 5! Devereaux PJ, Yang H, Yusuf S, et al. Effects of extended
'9”' S not surprising _a ) eaica erap .es release metoprolol succinate in patients undergoing Roardiac
directed at favorably modifying one mechanismurgery (POISE trial): a randomised controlled trial. Lancet
causing perioperative myocardial infarction havé008;371:183%7.
the potential to increase risk through augmen .10 105enEIMe1402976

tation of a different pathway. Aspirin may rEdUC&Zopyright© 2014 Massachusetts Medical Society.
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original article

Aspirin in Patients Undergoing
Noncardiac Surgery

P.J. Devereaux, M. Mrkobrada, D.l. Sessler, K. Leslie, P. Alonso-Coello, A. Kurz,
J.C. Villar, A. Sigamani, B.M. Biccard, C.S. Meyhoff, J.L. Parlow, G. Guyatt,
A. Robinson, A.X. Garg, R.N. Rodseth, F. Botto, G. Lurati Buse, D. Xavier,

M.T.V. Chan, M. Tiboni, D. Cook, P.A. Kumar, P. Forget, G. Malaga,
E. Fleischmann, M. Amir, J. Eikelboom, R. Mizera, D. Torres, C.Y. Wang,
T. VanHelder, P. Paniagua, O. Berwanger, S. Srinathan, M. Graham, L. Pasin,
Y. Le Manach, P. Gao, J. Pogue, R. Whitlock, A. Lamy, C. Kearon, C. Baigent,
C. Chow, S. Pettit, S. Chrolavicius, and S. Yusuf, for the POISE-2 Investigators*

ABSTRACT

Background

There is substantial variability in the perioperative administration of aspirin ifhe authors® full names, academic degrees,

patients undergoing noncardiac surgery, both among patients who are alreadya)f affiliations are listed in the Appendix.
.. . d th h t Address reprint requests to Dr. Devereaux

an aspirin regimen and among those wno are not. at the Population Health Research Institute,

David Braley Cardiac, Vascular, and Stroke

Methods Research Institute, Rm. C1-116, Periopera

. . . . . . tive Medicine and Surgical Research Unit,
Using a 2-by-2 factorial trial design, we randomly assigned 10,010 patients Who W€ iiion General Hos%ita, 237 Barton St.

preparing to undergo noncardiac surgery and were at risk for vascular complicst, Hamilton, ON L8L 2X2, Canada, or
tions to receive aspirin or placebo and clonidine or placebo. The results of the-asgiPhiliri@mcmaster.ca.

rin trial are reported here. The patients were stratified according to whether they .ompjete st of the investigators in
had not been taking aspirin before the study (initiation stratum, with 5628 patients}he Perioperative Ischemic Evaluation 2
or they were already on an aspirin regimen (continuation stratum, with 4382 patientszs’o'SEQ) trial is provided in the Supple
Patients started taking aspirin (at a dose of 200 mg) or placebo just before surger;}e ntary Appendix, available at NEJM.org.
and continued it daily (at a dose of 100 mg) for 30 days in the initiation stratum andhis article was published on March 31,
for 7 days in the continuation stratum, after which patients resumed their regul&P** 2 NEIM-org.

aspirin regimen. The primary outcome was a composite of death or nonfatal my@°!'10.1056/NEIMoal401105

Cardial infarction at 30 days. Copyright © 2014 Massachusetts Medical Society.

Results

The primary outcome occurred in 351 of 4998 patients (7.0%) in the aspirin group
and in 355 of 5012 patients (7.1%) in the placebo group (hazard ratio in the aspirin
group, 0.99; 95% confidence interval [CI], 0.86 to 1.15®.92). Major bleeding was
more common in the aspirin group than in the placebo group (230 patients [4.6%]
vs. 188 patients [3.8%]; hazard ratio, 1.23; 95% CI, 1.01, to 1.4%;®04). The pri
mary and secondary outcome results were similar in the two aspirin strata.

Conclusions

Administration of aspirin before surgery and throughout the early postsurgical
period had no significant effect on the rate of a composite of death or nonfatal
myocardial infarction but increased the risk of major bleeding. (Funded by the
Canadian Institutes of Health Research and others; POISE-2 ClinicalTrials.gov
number, NCT01082874.)
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yocardial infarction is the most Study Oversight
common major vascular complicationThe study was funded by the Canadian Institutes
that occurs after noncardiac surgety. of Health Research and others. The Population
Noncardiac surgery is associated with platelet atiealth Research Institute was the study coordi
tivation;* and coronary-artery thrombus may benating center and was responsible for the ran
amechanism of perioperative myocardial infarcdomization design, maintenance of the database,
tion.>8 Aspirin inhibits platelet aggregatior,and data validation, analyses, and study-center coor
the perioperative administration of aspirin maydination. Bayer Pharma provided the aspirin used
prevent major vascular complications by inhibitingn the study, and Boehringer Ingelheim provided
thrombus formation8 the clonidine and some research funding; both
In a meta-analysis of data from large, randem companies were provided with the first draft of the
ized trials involving more than 110,000 patientsmanuscript. However, no donor or funder had a
who were not undergoing surgery, the use of-asrole in the design or conduct of the study, the
pirin was shown to prevent myocardial infarctioncollection or analyses of the data, or the prepara
and major vascular events-ligh-dose aspirin has tion of the manuscript. The operations commit
not been shown to be superior to low-dose aspirirtee designed the trial, prespecified the statistical
in preventing vascular complicatiori8;1*and low- analysis plan, and vouches for the completeness
dose aspirin has been associated with a loweand accuracy of the data and analyses and the
incidence of gastric toxic effects adherence of the study to the protocol (available
Although there is strong evidence that aspirinwith the full text of this article at NEJM.org). The
prevents venous thromboembolism after noneaffirst author wrote the first draft of the manu
diac surgery;314physicians more commonly usescript, and the writing committee made revisions
anticoagulant therapy for the prevention of venousand made the decision to submit the manuscript
thromboembolism!> Nevertheless, one third of for publication.
patients undergoing noncardiac surgery who are
at risk for major vascular complications receivéatients
perioperative aspirit® Among patients under We recruited patients from July 2010 through
going noncardiac surgery, there is variability inDecember 2013 at 135 hospitals in 23 countries.
the use of perioperative aspirin both among paEligibility criteria are reported in Section 1 in the
tients who are not already taking aspirin andSupplementary Appendix, available at NEJM.org.
among those who are on long-term aspirin regi Patients were then stratified according to whether
mensl’ Uncertainty regarding the risks and bene they were not taking aspirin before study enrell
fits of aspirin underscores the need for a largement (initiation stratum) or they were already on
perioperative triak819 an aspirin regimen (which was defined as daily
We conducted the Perioperative Ischemic Bvaluse for at least 1 month within 6 weeks before
ation 2 (POISE-2) trial to evaluate the effect of lowsurgery) (continuation stratum). Patients in the con
dose aspirin, as compared with placebo, on theinuation stratum were required to stop taking as
30-day risk of a composite of death or nonfatalpirin at least 3 days before surgery to participate
myocardial infarction among patients who weren the trial.
undergoing noncardiac surgery.
Procedures
Methods After providing written informed consent before
surgery, patients underwent randomization by
Study Design means of a 24-hour computerized Internet sys
POISE-2 was an international, randomized, eortem that used block randomization stratified ac
trolled trial with a 2-by-2 factorial design to sepa cording to study center and aspirin stratum.
rately evaluate the effects of aspirin versus-pl@atients were assigned in a 1:1:1:1 ratio to receive
cebo (reported here) and clonidine versus placelaspirin and clonidine, aspirin placebo and cloni
(reported elsewhere in thgournal)2 in patients dine, aspirin and clonidine placebo, or aspirin
undergoing noncardiac surgery. Details of theolacebo and clonidine placebo. Patients, chni
trial objectives, design, and methods have beetians, data collectors, and outcome adjudicators
reported previously! All centers obtained ethics were all unaware of study-group assignments.
approval before starting recruitment. Patients started taking aspirin or placebo (at
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Our decision to allow patients to participate in the Continuation Stratum even if they have taken their ASA no less than 72 hours prior to surgery was based upon the following 2 considerations. First, the mean life span of human platelets is approximately 8 to 10 days, and about 12% of circulating platelets are replaced every 24 hours.35, 36 O'Brien36 demonstrated that abnormal platelet aggregation after ingestion of ASA can be corrected ex vivo by 10% normal platelet-rich plasma. Furthermore, it has been reported that if as little as 20% of platelets have normal COX-1 activity, hemostasis is unimpaired.37, 38 Therefore, stopping ASA for 72 hours is likely to ensure substantial (if not complete) recovery of platelet function. Second, investigators of the ISIS-2 trial that randomized 17,187 patients to ASA or placebo in the acute myocardial infarction setting included patients who were taking ASA chronically even if they took ASA on the day of their myocardial infarction.34 There were 2,266 patients in this subgroup, and ASA demonstrated a statistically significant reduction in vascular death, consistent with the overall finding
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Our decision to
allow patients to
participate in the
Continuation
Stratum even if they

a dose of 200 mg) just before surgery and continthe aspirin stratum, for one of the secondar)Ash:fotfeksZ"t:‘r::r.,z
ued it (at a dose of 100 mg per day) for 30 days itomposite outcomes and for the tertiary out phours prior to
the initiation stratum and for 7 days in the con comes. In a prespecified analysis, we predictegurgery was based
tinuation stratum, after which patients resumedthe direction of potential subgroup effects. For theupon the following
their regular aspirin regimen. Patients alsosubgroup analyses, we used Cox proportional# considerations.
started clonidine (0.2 mg per day) or placebo jushazards models that incorporated tests of interF'LStért‘hgf"r:jz]"a::fe
before surgery and continued it for 72 hours. If aaction, with a P value of less than 0.05 indicating pplatelets is
patient had life-threatening or major bleeding,statistical significance. All analyses were perapproximately 8 to
the aspirin study drug was to be stopped. (Detailformed with the use of SAS software, version 9.110 days, and about

ASPIRIN IN NONCARDIAC SURGERY

regarding the follow-up process are provided in 12%I°: ‘I’irtcu'ating

Section 2 in the Supplementary Appendix.) Results repﬁaigdee?l::; 24
hours.35, 36

Study Outcomes Patients O'Brien36

The primary outcome was a composite of deatlh total of 10,010 patients were enrolled (5628 indemonstrated that
or nonfatal myocardial infarction 30 days afterthe initiation stratum and 4382 in the continuation abnormal platelet
randomization. Details regarding the two secondstratum). Of these patients, 4998 were assigned tclfr?g;:g?’?o'} f\fgx
ary composite outcomes, the tertiary outcomesgceive aspirin and 5012 to receive placebo. TRgn be corrected ex
and the safety outcomes at 30 days are providedD-day follow-up was complete for 99.9% of thejivo by 10% normal
in Section 3 in the Supplementary Ayerdix, out  patients (Fig. S1 in the Supplementary Appendix).  platelet-rich
come definitions are provided in Section 4 inthe The baseline characteristics were similar in plasma.
Supplementary Appendix, and events evaluated the aspirin and placebo groups (Table 1). Th l;g:img:féc'lttng‘:'
outcome adjudicators, which were used in thenean age was 68.6 years; 52.8% of the patienjs,g mt,g as 20% of

analyses, are provided in Section 5 in the Supplevere men, 32.7% had a history of vascular disease, platelets have

mentary Appendix. and 4.3% had undergone previous coronary stent normal COX-1
ing. Among patients in the continuation stratum,activity, h?m:s:';t;s;;z
Statistical Analysis aspirin was stopped a median of 7 days (intefs UMMPaIrec. 3/,

. . . Therefore, stoppin
We determined that enrollment of 10,000 paquartile range, 4 to 8) before surgery. In the firStagA for 72 hoﬁ?sl ig

tients would give the study a power of 84% ta3 days after surgery, 65.0% of the patients receivediikely to ensure

detect a hazard ratio of 0.75 in the aspirin group,prophylactic anticoagulation. Overall, 80.4% of thesubstantial (if not
at a two-sided alpha level of 0.05, on the assumppatients in the aspirin group and 82.4% of thosecomplete) recovery
tion that the rate of the primary outcome in thein the placebo group took at least 80% of the® platse;iuud"c“°"'

placebo group would be 6.1%f An external data doses of the study drug (Table S1 in the SUppl‘?nvestigators of the

and safety monitoring committee reviewed thementary Appendix). ISIS-2 trial that
data when 25%, 50%, and 75% of the 30-day data randomized 17,187
were available. Study Outcomes patients to ASA or

We evaluated patients according to the grouffhe primary outcome (death or nonfatal myoeaP'a"?;o':a%?a?cme

to which they were assigned, censoring the datelial infarction) occurred in 351 of 4998 patients jnfarction setting
for patients who were lost to follow-up on the (7.0%) in the aspirin group and in 355 of 5012 included patients
last day that their status was known. Outcomegatients (7.1%) in the placebo group (hazard-ra who were taking
were analyzed with the use of Cox proportionaltio in the aspirin group, 0.99; 95% confidence ASA chronically
hazards models, stratified according to the aspiinterval [CI], 0.86 to 1.15; P=0.92) (Table 2 and :;:"o': mzy dt:y°gf
rin stratum and status with respect to receipt offig. 1). The use of aspirin did not significantly af ¢peir myocardial
clonidine, except for the outcome of acute kid fect the secondary composite or tertiary outcomesafarction.34 There
ney injury with receipt of dialysis, for which we Myocardial infarction occurred in 309 patientswere 2,266 patients
used logistic-regression analysis, and outcome$.2%) in the aspirin group and in 315 patients in this subgroup,
with respect to the length of the hospital stay,(6.3%) in the placebo group (hazard ratio, 0.98; der:::sﬁgfé da
for which we used the log-rank test. 95% CI, 0.84 to 1.15; P0.85). Aspirin increased  gtatistically
For the primary outcome, we performed sub the risk of major bleeding, as compared with pla significant
group analyses that were based on the aspirinebo, with major bleeding occurring in 230 pa  reduction in
stratum, type of surgery (vascular vs. nonvasctients (4.6%) versus 188 patients (3.8%) (hazard vascular death,
lar), and the number of criteria of the Revisedratio, 1.23; 95% CI, 1.01 to 1.49; 0.04) (Table 2 °°23;sr;e"":inwc'iti?‘ the
Cardiac Risk Index that the patient mé& We and Fig. S2 in the Supplementary Appendix). The J

also performed subgroup analyses, according tmost common sites of bleeding were the surgical

N ENGLJ MED NEJM.ORG 3

The New England Journal of Medicine
Downloaded from nejm.org by JOHN VOGEL on March 31, 2014. For personal use only. No other uses without permission.
Copyright © 2014 Massachusetts Medical Society. All rights reserved.


John Vogel


<iAnnotate iPad User>

<iAnnotate iPad User>

<iAnnotate iPad User>

John Vogel
Our decision to allow patients to participate in the Continuation Stratum even if they have taken their ASA no less than 72 hours prior to surgery was based upon the following 2 considerations. First, the mean life span of human platelets is approximately 8 to 10 days, and about 12% of circulating platelets are replaced every 24 hours.35, 36 O'Brien36 demonstrated that abnormal platelet aggregation after ingestion of ASA can be corrected ex vivo by 10% normal platelet-rich plasma. Furthermore, it has been reported that if as little as 20% of platelets have normal COX-1 activity, hemostasis is unimpaired.37, 38 Therefore, stopping ASA for 72 hours is likely to ensure substantial (if not complete) recovery of platelet function. Second, investigators of the ISIS-2 trial that randomized 17,187 patients to ASA or placebo in the acute myocardial infarction setting included patients who were taking ASA chronically even if they took ASA on the day of their myocardial infarction.34 There were 2,266 patients in this subgroup, and ASA demonstrated a statistically significant reduction in vascular death, consistent with the overall finding


The NEW ENGLAND JOURNAL of MEDICINE

site (78.3%) and gastrointestinal tract (9.3%). Strok& he subgroup analysis of the secondary compos

occurred in 16 patients (0.3%) in the aspirinite outcome also showed no significant hetero

group and in 19 patients (0.4%) in the placebogeneity (R=0.72 for interaction).

group (hazard ratio, 0.84; 95% ClI, 0.43 to 1.64;

P=0.62). The median length of hospital stay wadifferences between Strata

4 days (interquartile range, 3 to 7) in both theAspirin use significantly increased the risk of

aspirin and placebo groups (P0.79). There was major bleeding and decreased the risk of stroke

no significant difference between the study group#n the initiation stratum (P=0.03 for both com

in the length of stay in the intensive care unit orparisons) and significantly increased the rate of

cardiac care unit (R0.23). There was no signifi acute kidney injury requiring dialysis in the cen

cant effect of clonidine on the results comparingtinuation stratum (P=0.04) (Tables S2 and S3 in

aspirin with placebo (P0.12 for all interactions). the Supplementary Appendix). However, the P-val
The effect of aspirin was consistent acrossie for strata interaction was significant only for

subgroups (B0.16 for all interactions) (Fig. 2). stroke (P=0.01) (Table S4 in the Supplementary

Tabldl.!Characteristic®flthelPatientdat!Baseline.*

Characteristic Aspirinl(NE4998) Placeb®(N=5012)
Age N yr 68.6+10.3 68.6+£10.3
Male sex N no. (%) 2597 (52.0) 2686 (53.6)
Eligibility criteria met N no. (%)

History of vascular disease 1636 (32.7) 1635 (32.6)
Coronary artery disease 1153 (23.1) 1115 (22.2)
Peripheral arterial disease 438 (8.8) 427 (8.5)
Stroke 250 (5.0) 292 (5.8)

Undergoing major vascular surgery 244 (4.9) 245 (4.9)

Risk criteria 4161 (83.3) 4139 (82.6)
Undergoing major surgerya 3906 (78.2) 3896 (77.7)
Requiring emergency surgery 357 (7.1) 366 (7.3)
Age=70 yr 2638 (52.8) 2603 (51.9)
Diabetes requiring medication 1874 (37.5) 1911 (38.1)
Preoperative serum creatinine >2.0 mg/d| 164 (3.3) 156 (3.1)

(175 pmol/liter)
History of congestive heart failure 183 (3.7) 154 (3.1)
History of transient ischemic attack 181 (3.6) 182 (3.6)
History of hypertension 4280 (85.6) 4355 (86.9)
History of smoking within 2 yr before surgery 1295 (25.9) 1262 (25.2)
Other medical history N no. (%)

History of coronary-artery bypass grafting 241 (4.8) 240 (4.8)

History of percutaneous coronary intervention 234 (4.7) 236 (4.7)
Bare-metal stent 128 (2.6) 127 (2.5)
Drug-eluting stent 54 (1.1) 65 (1.3)
Unknown stent type 29 (0.6) 24 (0.5)
No stent 22 (0.4) 19 (0.4)
Missing data 1(<0.1) 1(<0.1)

Dialysis in week before randomization 69 (1.4) 58 (1.2)

Median preoperative hemoglobin (IQR) N g/liter 133 (121D144) 133 (120D144)
Time from randomization to surgery N no. (%)

<24 hr 4777 (95.6) 4795 (95.7)

>24D48 hr 45 (0.9) 49 (1.0)

>48 hr 176 (3.5) 168 (3.4)
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Tabld1./(Continued.)

Characteristic
Surgery N no./total no. (%)=
Any procedure
Orthopedic
General
Urologic or gynecologic
Vascular
Thoracic
Other
No procedure performed
Missing data

Medications taken within 24 hr before surgery N
no./total no. (%)

Prophylactic-dose anticoagulant
Nonsteroidal antiinflammatory drug
COX-2 inhibitor
Statin
Beta-blocker
P2Y,, inhibitor
Perioperative antifibrinolytic agent N no./total no. (%)

Medications taken during first 3 days after surgery N
no./total no. (%)

Prophylactic-dose anticoagulant
Therapeutic-dose anticoagulant
Nonsteroidal antiinflammatory drug
COX-2 inhibitor

Statin

Beta-blocker

P2Y,, inhibitor

Aspirinl(NE4998)

4953/4998 (99.1)
1891/4953 (38.2)
1327/4953 (26.8)
827/4953 (16.7)
309/4953 (6.2)
293/4953 (5.9)
428/4953 (8.6)
42/4998 (0.8)
3/4998 (0.1)

626/4952 (12.6)
470/4952 (9.5)
162/4951 (3.3)

1815/4952 (36.7)

1153/4951 (23.3)
3/4952 (0.1)
73/4951 (1.5)

3230/4948 (65.3)
225/4947 (4.5)
1581/4947 (32.0)
263/4947 (5.3)
2071/4948 (41.9)
1428/4947 (28.9)
59/4947 (1.2)

Placeb®(NE=5012)

4979/5012 (99.3)
1953/4979 (39.2)
1337/4979 (26.9)
835/4979 (16.8)
296/4979 (5.9)
298/4979 (6.0)
392/4979 (7.9)
31/5012 (0.6)
2/5012 (<0.1)

650/4978 (13.1)
468/4978 (9.4)
165/4978 (3.3)
1842/4978 (37.0)
1206/4977 (24.2)
1/4978 (<0.1)
80/4977 (1.6)

3220/4976 (64.7)
206/4976 (4.1)
1590/4976 (32.0)
270/4976 (5.4)
2100/4975 (42.2)
1498/4976 (30.1)
60/4976 (1.2)

* PlusBminus values are means +SD. There were no significant differences between the two groups for any of the vari

ables. IQR denotes interquartile range.

Meeting this eligibility criterion involved meeting at least three of the nine risk criteria listed here.
a Major surgery was defined as intraperitoneal, intrathoracic, retroperitoneal, or major orthopedic surgery.
a Patients may have undergone more than one type of surgery.

Appendix). In the initiation stratum, there wereilar in the initiation stratum and the continu
3 strokes in the aspirin group and 12 in the pla ation stratum (hazard ratio, 1.24; 95% ClI, 0.99
cebo group (hazard ratio, 0.25; 95% CI, 0.07 tdo 1.55 in the initiation stratum; hazard ratio,
0.89), whereas in the continuation stratum therel.20; 95% CI, 0.94 to 1.55 in the continuation
were 13 strokes in the aspirin group and 7 in thestratum; P=0.87 for interaction).
placebo group (hazard ratio, 1.86; 95% CI, 0.74
to 4.66; P=0.19). Bleeding Risk

The effects of aspirin on myocardial infarc To better understand the risk of bleeding on the
tion were similar in the initiation stratum and basis of the timing of administration of aspirin,
the continuation stratum (hazard ratio, 0.98;we undertook post hoc analyses. Among patients
95% ClI, 0.79 to 1.22 in the initiation stratum; who were alive and did not have life-threatening
hazard ratio, 0.99; 95% CI, 0.79 to 1.24 in theor major bleeding, we determined the subsequent
continuation stratum; P=0.96 for interaction). In risk of a composite of life-threatening or major
addition, the effects of aspirin on the compositebleeding until day 30, starting on the day of surgery
of life-threatening or major bleeding were sim and then starting on each day thereafter (Table 3).
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The absolute increase in the risk of a compositéte of life-threatening or major bleeding was an
bleeding outcome associated with aspirin was 1.2%dependent predictor of myocardial infarction
from the day of surgery up to 30 days and 0.9%hazard ratio, 1.82; 95% ClI, 1.40 to 2.36; P<0.001).
from day 4 after surgery up to 30 days. If a patient

survived without the composite bleeding outcome Discussion

until day 8 after surgery, the increase in risk from
day 8 to day 30 was 0.3% (3 in 1000 patients). In this trial, the use of low-dose perioperative

Table S5 in the Supplementary Appendix showaspirin, as compared with placebo, did not 1e

the results of the post hoc multivariable analysigluce the rate of a composite of death or nonfatal
investigating potential factors associated withmyocardial infarction (the primary outcome) or
perioperative myocardial infarction. The composthe rates of the two secondary composite eut

Tabld2 |EffectdoflAspirinlon!30-DayOutcomes.*
Aspirin Placebo HazardRatio
Outcome (NEY998) (NEB012) (95%Cl) P!Value
no. (%)
Primary composite outcome: death or nonfatal 351 (7.0) 355 (7.1) 0.99 (0.86D1.15) 0.92
myocardial infarction
Secondary outcomes
Death, nonfatal myocardial infarction, 362 (7.2) 370 (7.4) 0.98 (0.85D1.13) 0.80
or nonfatal stroke
Death, nonfatal myocardial infarction, 402 (8.0) 407 (8.1) 0.99 (0.86D1.14) 0.90
cardiac revascularization, nonfatal
pulmonary embolism, or nonfatal
deep venous thrombosis
Tertiary outcomes N no. (%)
Death from any cause 65 (1.3) 62 (1.2) 1.05 (0.74D1.49) 0.78
Death from cardiovascular cause 35(0.7) 35(0.7) 1.00 (0.63D1.60) 0.99
Myocardial infarction 309 (6.2) 315 (6.3) 0.98 (0.84b1.15) 0.85
Nonfatal cardiac arrest 9(0.2) 12 (0.2) 0.75 (0.32D1.79) 0.52
Cardiac revascularization 13 (0.3) 17 (0.3) 0.77 (0.37D1.58) 0.47
Pulmonary embolism 33(0.7) 31(0.6) 1.07 (0.65D1.74) 0.79
Deep-vein thrombosis 25(0.5) 35(0.7) 0.72 (0.43D1.20) 0.20
New clinically important atrial fibrillation 109 (2.2) 94 (1.9) 1.16 (0.88D1.53) 0.28
Peripheral arterial thrombosis 13(0.3) 15(0.3) 0.87 (0.41D1.83) 0.71
Amputation 10(0.2) 13 (0.3) 0.77 (0.34D1.76) 0.54
Rehospitalization for cardiovascular reasons 70 (1.4) 54 (1.1) 1.30 (0.91D1.86) 0.15
Acute kidney injury with receipt of dialysisa 33(0.7) 19 (0.4) 1.75 (1.00D3.09) 0.05
Safety outcomes
Life-threatening bleeding 87 (1.7) 73 (1.5) 1.19 (0.88D1.63) 0.26
Major bleeding 230 (4.6) 188 (3.8) 1.23(1.01D1.49) 0.04
Clinically important hypotension 2143 (42.9) 2096 (41.8) 1.03(0.97P1.09) 0.37
Stroke 16 (0.3) 19 (0.4) 0.84 (0.43D1.64) 0.62
Congestive heart failure 44 (0.9) 38(0.8) 1.16 (0.75D1.79) 0.50
Infection 488 (9.8) 495 (9.9) 0.99 (0.87P1.12) 0.86
Sepsis 243 (4.9) 258 (5.2) 0.94 (0.79D1.13) 0.52

* Percentages were calculated with the use of the KaplanBMeier method.
Hazard ratios are for the aspirin group, as compared with the placebo group.

a For this outcome, an odds ratio is provided instead of a hazard ratio, because the date that patients first started dialysis
was not known.
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comes. The use of perioperative aspirin increasq—

the risk of major bleeding (hazard ratio, 1.23;
95% Cl, 1.01 to 1.49). The results with respect tq
the primary and secondary outcomes were €0l
sistent in the initiation stratum and the continu

100+
7
6
5]
4

80

—

— Placebo
— Aspirin

60 3
2]
14
0 T T T T

ation stratum.
In a meta-analysis of data from trials involving
more than 110,000 patients who were not under

40

going surgery, the use of aspirin, for primary and o 3 L2

for secondary prevention, reduced the relative ris

Patients with Event (%)

20

Hazard ratio, 0.99 (95% Cl, 0.86-1.15); P=0.92

of myocardial infarction by 20% and 25%, respeg 0 : , , ,
tively? In contrast, the Pulmonary Embolism 0 5 10 15 20
Prevention (PEP) trial included 13,356 patient
undergoing surgery for a hip fracturé? Patients

received 160 mg of aspirin or placebo before
surgery and daily for 35 days. Aspirin was-a

Days since Randomization

No. at Risk
Placebo
Aspirin

5012
4998

4724
4713

4696
4678

4680
4665

4669
4660

4662
4653

sociated with an increased risk of myocardial
infarction (hazard ratio, 1.33; 95% CI, 1.00 to 1.78),
although the number of myocardial infarctions

oflDeathor!NonfatalMyocardiallnfarctionlat!30!Days.
The inset shows the same data on an enlarged y axis.

Figurdl.!KaplanbMeidEstimatedof!the!PrimaryCompositéOutcome!!

(184) was much lower than that in our study
(624; hazard ratio with aspirin, 0.98; 95% ClI,
0.84 to 1.15). setting. It is possible that aspirin prevented some

Consistent with our findings, the PEP trialperioperative myocardial infarctions through
and other perioperative trials have shown thathrombus inhibition and caused some myocar
aspirin significantly increases the risk of bleed dial infarctions through bleeding and subse
ing requiring a transfusiont314 In previous sur guent mismatch between the supply of and de
gical trials with hundreds of venous thromboem mand for myocardial oxygen, thus resulting in
bolism events, the use of aspirin decreased thihe overall neutral effect in our study. Second,
risk of deep-vein thrombosis and pulmonary emthe lower boundary of the hazard ratio for myo
bolism by one third13.14In our study, relatively cardial infarction was 0.84, and we cannot ex
few patients had deep-vein thrombosis (60 -paclude the possibility of a missed moderate effect
tients) or pulmonary embolism (64 patients), andthat would be consistent with results of other
more patients in our study than in the PEPaspirin trials? Third, coronary-artery thrombus
trial received concomitant anticoagulant promay not be the dominant mechanism of peri
phylaxis (65.0% vs. 44.4%). operative myocardial infarctioh®

Observational data suggest that the discontin  The results with respect to the primary and
uation of aspirin before surgery results in an-in secondary outcomes were similar across the two
creased thrombotic risk?23In our study, among aspirin strata. There were significant between-
the 4382 patients in the continuation stratum, wegroup differences in one tertiary outcome (acute
found no increase in thrombotic events owing tokidney injury with receipt of dialysis) and two
preoperative withholding of aspirin. safety outcomes (major bleeding and stroke) in

In the nonoperative setting, aspirin preventsone aspirin stratum but not the other (Table S4
myocardial infarction in patients with or at risk in the Supplementary Appendix). The interaction
for atherosclerotic disease. However, in ouP value for the aspirin stratum was not signifi
study, aspirin did not prevent perioperative myocant for two of these outcomes (i.e., acute kidney
cardial infarction. We offer three potential ex injury with receipt of dialysis and major bleeding),
planations for this finding. First, previous studies suggesting that there is no significant difference
and our post hoc multivariable analysis showedh effect across the aspirin strata for these two
that major bleeding was associated with perioutcomes and that the results in the overall popu
operative myocardial infarctio24 The absolute lation provide the most reliable effect estimates.
increase in bleeding risk with aspirin is greater Our data suggest that among patients on a
in the perioperative setting than the nonoperativdong-term aspirin regimen, stopping aspirin 3 or
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P Value for

Subgroup Hazard Ratio (95% Cl) Interaction

Overall L 3 0.99 (0.86-1.15)

Aspirin strata ' 0.96
Initiation stratum —I:— 0.99 (0.81-1.21)
Continuation stratum —#— 1.00 (0.81-1.23)

Surgery E 0.16
Nonvascular 3 0.95 (0.81-1.11)

Vascular _-— 1.31 (0.84-2.02)

Revised Cardiac Risk Index | 0.89
0 —— 0.94 (0.69-1.29)

1 - 0.99 (0.78-1.25)
2 —_— 1.14 (0.86-1.51)
3 . 0.74 (0.43-1.26)
>4 0.88 (0.32-2.38)

Vascular disease . 0.92
No - 0.99 (0.81-1.20)

Yes —— 1.00 (0.80-1.26)
0?0 055 lIO 1?5 2?0 255 3{0
Aspirin Placebo
Better Better

Figure2 .ISubgroupAnalysesoflthe!PrimaryOutcome.
The primary composite outcome was death or nonfatal myocardial irfarg

corresponding subgroup. The Revised Cardiac Risk Index ranges from O t
with higher scores indicating greater risk.

more days before surgery may decrease the risk
of major bleeding. Because we did not randomly
assign patients according to the timing of aspi
rin cessation before surgery, we cannot deter
mine the most effective timing to minimize
bleeding risk. Studies have suggested that hemo
stasis is unimpaired if at least 20% of the plate
lets have normal COX-1 activit3?®and 12% of
circulating platelets are replaced every 24 hot#&
Therefore, stopping aspirin 72 or more hours
before surgery may be adequate to minimize the
risk of perioperative bleeding.

We observed one significant interaction: aspi
rin appeared to reduce the incidence of stroke in
the initiation stratum but not in the continua
tion stratum (P=0.01 for interaction). Several
considerations suggest that this is a spurious
subgroup effect® First, there were only 15 strokes
in the initiation stratum, so the power to detect
a change is small. Second, the effect of aspirin
on reducing the risk of stroke in the initiation

tion at 30 days. The area of each square is proportional to the size of the Stratum was large (hazard ratio, 0'25)' an effect

o éhat was inconsistent with the effect in the noen

operative setting on the basis of analyses of more
than 1000 strokes and the perioperative data

Table3.!Absolutéincreaséin'the!RiskoflalCompositéofiLife-Threateningr!Major!Bleedindwith!AspiriniTherapy!
Startingon!EacHoflthelFirsti10lPostoperativéDayduntil!30iDaydaftedSurgery.*

Daytat!StartoflRiskAnalysis Aspirin

Day of surgery 311/4953 (6.3)
191/4832 (4.0)
138/4779 (2.9)
102/4741 (2.2)
73/4710 (1.6)
59/4693 (1.3)
43/4674 (0.9)
39/4667 (0.8)
20/2623 (0.8)
15/2617 (0.6)
14/2614 (0.5)

Day 1 after surgery
Day 2 after surgery
Day 3 after surgery
Day 4 after surgery
Day 5 after surgery
Day 6 after surgery
Day 7 after surgery
Day 8 after surgery
Day 9 after surgery
Day 10 after surgery

no./total no. (%)

Absoluteincreasé!
Placebo in!Riskwith!Aspirin Plvalue
percentage points
254/4978 (5.1) 1.2 0.01
129/4852 (2.7) 1.3 <0.001
92/4813 (1.9) 1.0 0.002
59/4777 (1.2) 1.0 <0.001
33/4748 (0.7) 0.9 <0.001
27/4739 (0.6) 0.7 <0.001
25/4736 (0.5) 0.4 0.03
22/4731 (0.5) 0.3 0.03
14/2662 (0.5) 0.3 0.29
14/2660 (0.5) 0.1 0.82
12/2657 (0.5) 0.0 0.67

* Among patients who were alive and had not already had life-threatening or major bleeding, we determined the risk of the
composite of life-threatening or major bleeding until day 30, starting on the day of surgery and then on each subsequent
day. We also determined the absolute increase in risk among patients in the aspirin group and the P value for the com
parison between aspirin and placebo. This allows the inference that, for example, if aspirin is started on the day of sur
gery, the cumulative incremental risk of bleeding attributable to aspirin over the next 30 days is 1.2%. If aspirin had been
started on day 4 after surgery, the cumulative incremental risk over the next 26 days would be 0.9%, and so forth. Starting
on day 8 after surgery, the sample was restricted to patients in the initiation stratum because all patients in the contmuatio
stratum stopped taking the study drug in the aspirin trial on day 8 after surgery and resumed their regular aspirin regimen.
Percentages were calculated with the use of the KaplanBMeier method.
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from the PEP trial with 103 strokes (hazard ratiovational data have suggested that perioperative
for aspirin, 1.10; 95% ClI, 0.75 to 1.6313 Third, aspirin prevents myocardial infarction and stent
since this analysis was 1 of 19 tertiary or safetythrombosis in these two groups of patient®:
subgroup analyses that we performed, the-re For patients on a long-term aspirin regimen,
sults may be a chance finding. Finally, our hythe most effective time to restart aspirin would
pothesized direction was opposite to that eb be 8 to 10 days after surgery, when the bleeding
served (i.e., we expected more benefit in theisk has diminished considerably. If physicians
continuation stratum because of an aspirinconsider starting aspirin after surgery to treat a
withdrawal effect). Therefore, the best estimatéhrombotic event (e.g., stroke or myocardial in
of the effect of aspirin on stroke is probably re farction), they can expect an absolute increase of
flected in the overall population (hazard ratio,1.0 to 1.3 percentage points in the risk of life-
0.84; 95% ClI, 0.43 to 1.64). threatening or major bleeding if aspirin is ad

If clinicians plan to use an anticoagulantministered within the first 2 days after surgery.
agent for perioperative prevention of venou®hysicians and their patients will have to weigh
thromboembolism, our results suggest thatthis risk against the high risk of death from the
starting or continuing aspirin throughout the thrombotic event and the potential benefits of
perioperative period will provide no additionalaspirin3.12.16
benefit but will increase the risk of major bleed  In conclusion, the administration of aspirin
ing. However, our findings do not resolve thebefore noncardiac surgery and throughout the
issue of the relative merits of aspirin versusarly postsurgical period had no significant-ef
other anticoagulant agents for perioperativdect on the rate of death or nonfatal myocardial
thromboprophylaxisi® Although the POISE-2 trial infarction but increased the risk of major bleed
is a large study by perioperative standards, thieg. These findings apply both to patients who
lower boundary (0.86) and upper boundary (1.15)vere not already receiving aspirin and to those
of the hazard ratio for the primary outcomewho were on a long-term aspirin regimen.
show that we have not excluded the possibility of _ _

. . Supported by grants from the Canadian Institutes of Health

appremable benefit or harm. Research, the National Health and Medical Research Council of

It should be noted that we excluded patientSiustralia, and the Spanish Ministry of Health and Social Policy.
who received a bare-metal coronary stent less thﬁ_ﬁ‘yer Pharme_l providgd the aspirirj L_Jsed in the study, a_md Boeh

= ringer Ingelheim provided the clonidine and some funding.

6 weeks before surgery or a drug-eluting cero

Disclosure forms provided by the authors are available with
nary stent less than 1 year before surgery. Obseane full text of this article at NEJM.org.
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SUPPLEMENTAL APPENDICES

Section 1. Eligibility criteria

Inclusion criteria- patients>45 years of age undergoingospital noncardiac surgery had to
fulfill 1 or more of the following 5 inclusion criteria:

1. history of coronary artery disease,

2. history of peripheral arterial disease,

3. history of stroke,

4. undergoing major vasculanigjery, OR

5. any 3 of 9 risk criteria
A. age>70 years;
B. undergoing major surgery defined as intraperitoneal, intrathoracic,
retroperitoneal, or major orthopedic surgery;
history of congestive heart failure
history of transient ischemic attack;
diabetes andurrently taking an oral hypoglycemic agent or insulin;
history of hypertension;
preoperative serum creatinine > ol/L (>2.0 mg/dl);
smoking within 2 years of surgery; or
undergoing emergent/urgent surgery

~IOTMUO




Exclusion criteriazpatients fulfilling aty of the following criteria were excluded:

1.

hypersensitivity or known allergy to aspiin clonidine

2.

consumption of aspirin within 72 hours prior to surgery;

systolic blood pressure <105 mm Hg;

heart rate <55 beats per minute or second or ti@giee heart block in a patient who d
not have a permanent pacemaker;

active peptic ulcer disease or gastrointestinal bleeding within 6 weeks before surge

intracranial hemorrhage in the 6 months before surgery;

subarachnoid hemorrhage or epalurematoma unless the event occurred more than
months before surgery and the abnormality was repaired;

8.

drug-eluting coronary stent <1 year before surgery;

9.

baremetal coronary stent <6 weeks before surgery;

10.taking a thienopyridine or ticagrelor Wwih 72 hours before surgery or intent to use on

of these drugs during the first 7 days after surgery;

11.taking an alph& agonist, alpha methyldopa, monoamine oxidase inhibitors, or rese

before surgery

12.planned use of therapeutic dose anticoagudaturing the first 3 days after surgery

13.undergoing intracranial surgery, carotid endarterectomy, or retinal surgery;

14.not consenting to participate in POIRBbefore surgery; OR

15. previously enrolled in POISE




Section 2. Follow-up process

Pdients had a troponin measurement (or creatine kigasgocardial band [CKMB] if
troponin was not available) drav@al2 hours after surgery and on the first, second, and third
dayspostoperatively Patients had electrocardiographlyenan elevated tropon or CK-MB
measurement watetected. Research personnel at participating centers followed patients until
30 days after randomization, collected the data sabditted the case report forms and

supportingeventdocumentation directly tthe data manageent system.



Section 3. Secondary, ertiary, and safety autcomes up to30 days after mndomization

Secondaryefficacy outcomes

Secondary outcomes included the following two composite outcdmesortality, nonfatal
myocardial infarction, and norti stroke; and 2. mortality, nonfatal myocardial infarction,
cardiac revascularization procedure, nonfatal pulmonary embolism, and nonfatal deep venous
thrombosis.

Tertiary efficacy outcomes

Tertiary efficacy outcomes included: 1ortality; 2. vasculamortality; 3. myocardial infarction;
4. ronfatal cardiac arresh. cardiac revascularization proceduéepulmonary embogm;7.

deep venous thrombosi. clinically important atrial fibrillation 9. peripheral arterial
thrombosis 10. amputation 11.re-hospitalization for vascular reasei2. acutekidney injury
with receipt ofdialysis 13.length of hospital stayand14.length of intensive care unit / cardiac
care unit stay

Safety outcomes

The safety outcomes included:life-threatening bleed. major bleed; Xlinically important

hypotension4. groke 5. congestive heart failur®. infectionn and7. ®psis



Section 4. Outcome definitions

Outcome

Definition

Sub classification of death

Vascular deatlwas defined as any death with a vdacweause and includeghose deaths following
a myocardial infarction, cardiac arrest, stroke, cardiac revascularization procedure (i.e.,
percutaneous coronary intervention [PCI] or coronary artery bypass graft [CABG] gurgery
pulmonary embasm, hemorrhge, or deaths due to an unknown cause. -Wstular deatkvas
defined as any death due to a clearly documentee/ascular cause (e.g. trauma, infection,
malignancy).

Myocardial infarction

The diagnosis of myocardial infarction requigny one oftie following criterion:
1. A typical rise of troponin or a typical fall of an elevated troponin detected at itppsigurgery
in a patient without a documented alternative explanation for an elevated troponin (e.g., pulr
embolism) OR a rapid risend fall of CKkMB. This criterion also requitethat 1 of the following
was also present

A. ischemic signs or symptoms

B. development opathologic Q waves

C. electrocardiographyHCG) changes indicative of ischemia;

D. coronary artery interventio(i.e., PCl or CABG surgery); or

E. new or presumed new cardiac wall motion abnormality on echocardiography or ne'

presumed new fixed defect on radionuclide imaging;
2. Pathologic findings of an acute or healing myocardial infarction; or
3. Developmenof new pathological Q waves on an ECG if troponin levels were not obtained
were obtained at times that could have missed the clinical event.

Nonfatal cardiac arrest

Nonfatal @ardiac arrestvas defined as successful resuscitation from either docesh@ntpresumec
ventricular fibrillation, sustained ventricular tachycardia, asystole, or pulseless electrical acti
requiring cardiopulmonary resuscitation, pharmacological therapy, or cardiac defibrillation.

Cardiac revascularization
procedure

Cadiac revascularization procedusas defined as PCI or CABG surgery.




Stroke

Strokewas defined as a new focal neurological deficit thought to be vascular in origin with si¢
symptoms lasting more than 24 hours or leading to death.

Pulmonary embolim

The diagnosis of pulmonary embolism reqdiegy one of the following:
1. A high probability ventilation/perfusion lung scan;
2. An intraluminal filling defect of segmental or larger artery on a hetmadputed tomography
(CT) scan;
3. An intraluminalfilling defect on pulmonary angiography; or
4. A positive diagnostic test for deep venous thrombosis (e.g., positive compression ultrasot
one of the following:
A. nontdiagnostic (i.e., low or intermediate probability) ventilation/perfusio lscan; or
B. nondiagnostic (i.e., subsegmental defects or technically inadequate study) helical CT s

Deep venous thrombosis of lec
or arm

The diagnosis of deep venous thrombeosguiredany one of the following:

1. A persistent intralumindilling defect on contrast venography;

2. Noncompressibility of one or more venous segments on B mode compression ultrasonog|
or

3. A clearly defined intraluminal filling defect on contrast enhanced computed tomography.

New clinically important atsl
fibrillation

New clinically important atrial fibrillatiorwas defined as new atrial fibrillation that results in
angina, congestive heart failure, symptomatic hypotension, or that requires treatment with a
controlling drug, antiarrhythmic drug, etectrical cardioversion.

Peripheral arterial thrombosis

The diagnosis gberipheral arterial thrombosisquiredclear evidence of abrupt occlusion of a
peripheral artery (i.e., not a stroke, myocardial infarction, or pulmonary embolism) consigten
either an acute local thrombotic event or a peripheral arterial embdlisrfulfill this definition

we requirel at least one of the following objective findings of peripheral arterial thrombosis:
1. Surgical report indicating evidence of arteriabthbosis/peripheral arterial embolism;

2. Pathological specimen demonstrating arterial thrombosis/ peripheral arterial embolism;
3. Imaging evidence consistent with arterial thrombosis/ peripheral arterial embolism; or

4. Autopsy reports documenting el thrombosis/ peripheral arterial embolism.




Amputation Amputation was defined as an amputation procedure subsequent to the initial surgery.

Re-hospitalization for vascular ~ Re-hospitalization for vascular reasons was defined as re-hospitalization for myocardial infarction,

reasons cardiac arrest, stroke, congestive heart failure, ischemic symptoms with ST or T wave changes on
an ECQG, cardiac arrhythmia, cardiac revascularization procedure, deep venous thrombosis,
pulmonary embolism, any vascular surgery, or bleeding.

Acute kidney injury with receipt Acute kidney injury with receipt of dialysis was defined as a patient who was not on dialysis prior

of dialysis to randomization but who developed acute kidney injury and received dialysis within 30 days of
randomization. Dialysis was defined as the use of a hemodialysis machine or peritoneal dialysis
# apparatus.
Life-threatening bleed A life-threatening bleed was defined as a bleeding event that was fatal or led to: significant

hypotension that required inotrope or vasopressor therapy, emergent (within 24 hours) surgery
(other than superficial vascular repair), or intracranial hemorrhage.

Major bleed A major bleed was defined as a bleeding event that was not specified under life- threatening
bleeding and resulted in any one of the following:
D KHPRJORELQ " J / DQ&GDWKH DSDMXWIQRY) URH FH XYQH. W V
D KHPRJORELQ GURS RI « Jd D& MNWKHXSVOLWROHRIWe UX(
cells;
3. the patient received D WUDQVIXVLRQ Rl « XQLWV RI UHG EORRG
4. any one of the following interventions (i.e., embolization, superficial vascular repair, nasal
packing); or
5. retroperitoneal, intraspinal, or intraocular (confirmed clinically or on imaging) bleeding.

Clinically important Clinically important hypotension was defined as a systolic blood pressure <90 mm Hg requiring
hypotension fluid resuscitation, intra-aortic balloon pump, an inotropic or vasopressor agent, or study drug
discontinuation.
" #



Congestive heart failure

The definition of ongestive heart failure requiredi least one of the following clinical signs (i.e.,
anelevated jugular venous pressure, respiratory rales/crackles, crepitations, or preS@)emad
at least one of the following radiographic findings (i.e., vascular redistribution, interstitial
pulmonary edema, or frank alveolar pulmonary edema).

Infection Infection was defined as a pathologic process caused by the invasion of norrealéy/tesue or
fluid or body cavity bya pathogenic organism.
Sepsis Sepsisvasdefined by the presence of both infection and a systemic inflammatory response.

Systemic inflammatory response reqdigeor more of the following factors: core temperat
>38°C or <36C; heart rate >90 beats per minute; respiratory rate >20 breaths/minute; white |
cell count >12 x 1YL or <4 x 10L.




Supplemental Figure 1 Trial flow diagram
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Supplemental Figure 2: KaplanMeier estimates ofmajor bleed
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Supplemental Table 1: Adherence to trial medication

Adherence Aspirin Placebo
(N=4998) (N=5012

Took 100% of study drugno. (%) 3613 (72.7) 3706 (74.4)
Took «80% of study drugtno. (%) 39% (804) 4108 (824)
!
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!
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Supplemental Table 2: Effects of Aspirin on the 3@ay outcomes in thdnitiation Stratum

Outcome Aspirin Placebo Hazard Ratio P Value
(N=2807) (N=2821) (95% CI)

Primary outcome no. (%)
mortality or nonfatal myocardial infarction 182 (6.5) 185 (6.6) 0.99(0.81-1.21) 0.92

Secondary outcomestno. (%)
mortality, nonfatal myocardial infarction, or nonfatal strok 185 (6.6) 195 (6.9) 0.9 (0.78-1.17) 0.64
second composite outcome* 206 (7.3) 214 (7.6) 0.97 (0.80-1.17) 0.73

Tertiary outcomes +no. (%)
total mortality 38 (1.4) 38 (1.3) 1.01 (0.641.58) 0.98
vascular mortality 19(0.7) 19 (0.7) 1.01 (0.53-1.90 0.99
myocardial infarction 158 (5.6) 162 (5.7) 0.98(0.79-1.22) 0.86
nonfatal cardiac arrest 4(0.1) 8 (0.3) 0.50 (0.151.67) 0.26
cardiac revascularization 3(0.1) 7 (0.2) 0.43 (0.111.67) 0.22
pulmonary embolism 15 (0.5) 19 (0.7) 0.79 (0.401.56) 0.50
deep venous thrombosis 15 (0.5) 21 (0.7) 0.72 (037-1.39) 0.33
new clinically important atrial fibrillation 51 (18) 53 (1.9) 0.97 (0.661.42) 0.87
peripheral arterial thrombosis 5(0.2) 8 (0.3) 0.63 (0.211.92) 0.41
amputation 5(0.2) 8 (0.3) 0.63 (0.211.92) 0.41
re-hospitalization for vascular reasons 38 (1.4) 35(1.3) 1.09 (0.691.73) 0.71
acute kidney injury with receipt of dialysis 14 (0.5 11 (0.9 1.28 (0.58-2.83) 054

Safety outcomeszno. (%)
life-threatening bleeding 49 (1.7) 47 (1.7) 1.05(0.70-1.56) 0.82
major bleeding 130 (4.6) 98 (3.5) 1.34(1.08-1.74) 0.03
clinically important hyptension 1207 (430) 1175 (417) 1.04 (0.961.12) 0.3
stroke 3(0.1) 12 (0.4) 0.25 (0.070.89) 0.03
congestive heart failure 21 (0.8) 21 (0.7) 1.00 (0.551.84) 0.99
infection 291 (10.4) 289 (10.3) 1.01(0.861.19) 0.89
sepsis 144 (5.1) 156 (5.6) 0.93 (0.741.16) 0.51

" #



* the second composite outcome was a composite of mortality, nonfatal myocardial infarction, cardiac revascularizatiwe, proced
nonfatal pulmonarembolism, or nonfatal deep venous thrombosis.

' for this outcome we report the agiditio instead of the hazard ratio, becauseligenot collect the actual date patients first started
dialysis

" #



Supplemental Table 3: Effects of Aspirin orthe 30-day outcomes in the Continuation Stratum

Outcome Aspirin Placebo Hazard Ratio P Value
(N=2191) (N=219) (95% CI)

Primary outcome %no. (%)
mortality or nonfatal myocardial infarction 169 (7.7) 170(7.8) 1.00 (0.811.23) 0.97

Secondary outomes £no. (%)
mortality, nonfatal myocardial infarction, or nonfatal strok 177 (8.1) 175 (8.0) 1.01 (0.821.25) 0.90
second composite outcome* 196 (9.0) 193 (8.8) 1.02 (0.8-1.24) 0.8

Tertiary outcomes +no. (%)
total mortality 27 (1.2) 24 (1.1) 1.12(0.65-1.9%5) 0.67
vascular rortality 16 (0.7) 16 (0.7) 1.00(0.50-2.00 1.00
myocardial infarction 151 (6.9) 153 (7.0 0.99(0.79-1.24) 0.93
nonfatal cardiac arrest 5(0.2) 4 (0.2) 1.25 (0.344.66) 0.74
cardiac revascularization 10 (0.5) 10 (0.5) 1.00 (0.422.40) 1.00
pulmonary embolism 18 (0.8) 12 (0.6) 1.50 (0.723.12) 0.27
deep venous thrombosis 10(0.5) 14 (0.6) 0.71 (0.32-1.61) 041
new clinically important atrial fibrillation 58 (2.7) 41 (1.9) 1.42 (0.952.11) 0.09
peripheral arterial thrombosis 8 (0.4) 7 (0.3) 1.14 (0.413.15) 0.80
amputation 5(0.2) 5(0.2) 1.00 (0.293.45) 1.00
re-hospitalization for vasdar reasons 32 (1.5) 19 (0.9) 1.69 (0.962.98) 0.07
acute kidney injury with receipt of dialysis 19 (0.9) 8 (0.4) 2.41 (1.055.51) 0.04

Safety outcomeszno. (%)
life-threatening bleeding 38(1.7) 26 (1.2) 1.46 (0.89-2.41) 0.13
major bleeding 100 (4.9 90 (4.1) 1.11 (0.841.48) 047
clinically important hypotension 936 (42.7) 921 (42.0) 1.02 (0.931.11) 0.72
stroke 13 (0.6) 7(0.3) 1.86(0.74-4.66) 0.19
congestive heart failure 23 (1.1) 17 (0.8) 1.35(0.722.54) 0.34
infection 197 (9.0) 206 (9.4) 0.96 (0.791.16) 0.66

sepsis 99 (4.5) 102 (4.7) 0.97 (0.741.28)  0.83




* the second composite outcome was a composite of mortality, nonfatal myocardial infarction, cardiac revascularization procedure,
nonfatal pulmonary embolism, or nonfatal deep venous thrombosis.

' for this outcome we report the cgiditio instead of the hazardtio, because weid not collect the actual date patients first started
dialysis

" #



Supplemental Table 4: Strata subgroup analyses for acute kidney injury with receipt of dialysis, stroke, and bleeding

Outcome Aspirin Placebo Hazard Ratio P Value Interaction
n/N (%) n/N (%) (95% CI) P value
Acute kidney injury with receipt of dialysis*
overall trial population 33/4886 (0.7) 194921 (0.4) 1.75(1.00-3.09 0.06
aspirin initiationstratum 14/2748 (0.5) 11/2766(0.4) 1.28 (0.38-2.83 054 0.28
aspirin continuation stratum 19/2138 (0.9) 8/21%(0.4) 2.41(1.055.51) 0.04
Stroke
overall trial population 16/4998 (0.3) 195012 (0.4) 0.84(0.43-1.64) 0.e2
aspirin initiationstratum 3/2807 (0.1) 12/2821 (0.3 0.25(0.070.89) 0.03 0.01
aspirin continuation stratum 13/2191 (0.6) 7/2191(0.3) 1.86(0.74-4.66 0.19
Major bleed
overall trial population 230/4998 (46) 188/5012(3.8) 1.23(1.01-1.49 0.04
aspirin initiationstratum 130/2807 (46) 98/2821 (35) 1.34(1.03-1.74) 0.03 0.35
aspirin continuation stratum 100/2191 (4.5 90/2191(4.1) 1.11(0.84-1.48) 047
Life-threatening or major bleed’
overall trial population 312/4998 (63) 256/5012(5.1) 1.22(1.04-1.44) 0.2
aspirin initiationstratum 176/2807 (63) 143/2821 (5.1) 1.24(0.991.55) 0.06 0.87
aspirin continuation stratum 136/2191 (62) 113/2191(5.2) 1.20(0.94-1.55) 0.14

" For this outcome we report the addtio instead of the hazard ratio, becauseligenot collect the actual dgpatients first started

dialysis

' To offer further insights into the impact of aspirin on bleeding events, we evaluated thegosimposite of life¢hreatening bleed and

major bleed.



Supplemental Table 5:Independentpredictors of myocardial infarction*

Independent predictors Prevalence of Patients having myocardia Adjusted P value PAR
predictors infarction in the 30 days hazard ratio (95% CI)
no. (%) after randomization (95% ClI)
no. % (95% CI)

Preoperative independent predictors
histary of coronary artery disease 2268 (22.7) 186 29.8 (26.233.4) 1.49 (1.251.78) <0.001 10.3(6.416.3)
history of peripheral vascular disease 865 (8.6) 100 16.0 @3.1-18.9) 2.10 (1.692.60) <0.001 8.9(6.112.7)
history of congestive heart failure 337 (3.4) 39 6.3 (4.48.1) 1.60 (1.152.22) 0.005 2.5(1.25.7)
eGFR %60 ml/minutel.73nf 2496 (25.4) 239 38.5 (34.742.4) 1.52 (1.281.79) <0.001 13.9(9.620.8)
agee \HDUV 3105 (31.0) 295 47.3 (43.451.2) 1.89 (1.662.23) <0.001 23.5(17.930.1)

Intraoperative and postoperative

predictors
clinically important hypotension 4217 (42.1) 319 51.1 (47.255.0) 1.37 (1.161.62) <0.001 14.8(8.823.7)
all major bleeds 527 (5.3) 65 10.4 (8.012.8) 1.82 (1.462.36) <0.001 5.0 @2.984)

PAR = population attributable risk; eGFR = estimated glomerular filtration rate

* We undertook a multivariable logistic regression analysis to determine the independent predictors of myocardial irfettzigon.

model the dependent variablesvmyocardial infarction at aflays after randomization and we included potential independent
preoperative variables that we had previously established were independent predictors of perioperative myocardiainfaoction

studies (i.e., history of gike; hypertension; congestive heart failure; coronary artery disease; peripheral vascular disease; diabetes and
taking medical treatment; preoperative estimated eGFR [<60 ml/mirit@ef, and reference group ml/minutell.73nf]; age

years; gery 10beats/minute increase in baseline heart rate; and urgent/emergent surdpoggntial independent intraoperative and
postoperative variables that occurred before myocardial infarction (i.e., clinically important bradycardia, clinicatynimpor

hypotnsion, all major bleeds put in the model as tdapendent variables).

 Composite of life threatening bleed and major bleed



Protocol

This trial protocol has been provided by the authors to give readers additional information about their work.

Protocol for: Devereaux PJ, Mrkobrada M, Sessler DI, et al. Aspirin in patients undergoing noncardiac surgery.
N Engl J Med. DOI: 10.1056/NEJM0a1401105
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A large, intenational, placebo-contolled, factoral trial to assess the impadf clonidine and acetyl-
salicylic acid (ASA) in patients undergoing noncageti surgery who are at risk of a perioperative
cardiovasclar evert

An International Collaborative Initiative

Study Coordinating Group and Central Address:

POISE-2 Project Office

Population Health Research Institute

Hamilton General Hospital Campus, DBCVSRI
237 Barton Street East, Room C1-239
Hamilton, Ontario, Canada L8L 2X2

Tel: 905-527-4322 ext. 40473
Fax: 905-297-3779

Date of original Protocol prior to commencing trial: December 10, 2009

This protool has been developed the POISE-2 Steerig Committee and its catents are the
intellectual property of this group. It is an offee to reproduce or use the information and data in
this protocol for any pupose other than the POIS-2 Trial without prior approval from the project
office of the POISE-2 Trial.
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1.2 Need for POISE-2 Trial
1.2.1 Pathophysiology of perioperative Ml
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1.2.1.1 Potential role of supply-demand mismaicthne pathophysiologof perioperative Mi
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1.2.1.2 Potential role of coronary thrombus in the pathophysiology of perioperative MI
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1.2.2 Laboratory and physiology evidence suggestonidine may prevent death and nonfatal Mls
in patients undergoing noncardiac surgery
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found a reduction in myocardial ischemia (based upon Holter recordings) with clonidine, without an
increased risk of hemodynamic instability.” Perioperative clonidine trials have also demonstrated that
clonidine decreases the average heart rate during the perioperative period.**' ** Given these
physiological changes, which may minimize the risk of supply-demand mismatch (i.e., sympatholytic,
analgesic, and anti-shivering effects) and thrombus formation (i.e., sympatholytic, analgesic, and anti-
inflammatory effects), clonidine may prevent major perioperative vascular events without incurring an
increased risk of events mediated through hemodynamic instability, particularly stroke.

1.2.3 Experimental evidence and relevant systematieviews evaluating the effects of alpha-2
agonists aml clonidine in patients undergoing noncardiac surgery

1.2.3.1 Alpha-2 agonist data

A meta-analysis of alpha-2 agonists (clonidine, dexmedetomidine, mivazerol) included 12
noncardiac surgery RCTs.*! The authors of this systematic review reported separately the results for
patients who had vascular surgery and patients who had nonvascular noncardiac surgery. The meta-
analysis demonstrated a statistically significant reduction in both death (39 events; relative risk [RR]
0.47; 95% CI, 0.25-0.90) and MI (110 events; RR 0.66; 95% CI 0.46-0.94) with alpha-2 agonist therapy
among the vascular surgery patients. The investigators found no effect on mortality (31 events; RR
1.09; 95% CI 0.52-2.09) and MI (62 events; RR 1.25; 95% CI 0.83-2.21) among the nonvascular
noncardiac surgery patients. The 6 trials that reported hypotension did not suggest an increase in
hypotension with an alpha-2 agonist (RR 1.03; 95% CI 0.89-1.21).

The likelihood of a true subgroup effect is low.* Although there were 12 RCTs included in this
meta-analysis, a single trial of mivazerol accounted for 80% of the deaths and 91% of the MIs.* While
this trial randomized 2854 patients, the published report excludes 957 of these patients at high risk of
coronary artery disease in whom an interim analysis demonstrated a lower than expected event rate.*
The investigators reported on the remaining 1897 patients with established coronary artery disease
among whom 91 (9.5%) assigned mivazerol and 100 (10.6%) assigned placebo suffered a death or
nonfatal MI (risk ratio 0.89; 95% CI, 0.67-1.18). The authors reported a statistically significant
reduction in this composite outcome with mivazerol only for the subgroup of vascular surgery patients,
but there was no interaction P value reported and no prior hypothesis for a subgroup effect.
1.2.3.2 POISE-2 Pilotrial

Since this prior meta-analysis, we have conducted the POISE-2 Pilot. We report here the data on
the first 60 patients included in this pilot, Table 1. In the POISE-2 Pilot 6 of 30 clonidine patients versus
10 of 30 placebo patients developed clinically important hypotension. Although the POISE-2 Pilot is
small these results are encouraging and suggest that the POISE-2 clonidine regimen may allow us to
obtain the benefits we demonstrated in POISE-1 while mitigating the risks that appeared to have
primarily occurred through clinically important hypotension.
1.2.3.3 Updated perioperativeariidine meta-analysis

The outdated perioperative clonidine meta-analysis mentioned above (section 1.2.2) included
only 2 noncardiac surgery clonidine trials.” We therefore conducted a systematic review and meta-
analysis of clonidine given to patients undergoing noncardiac surgery, which also includes the POISE-2
Pilot data. Thirty-two RCTs met our eligibility criterja,*® 3! 3 36 3740 44-68

Table 2 reports the perioperative clonidine meta-analysis results. There was a statistically
significant reduction in mortality with clonidine (RR 0.27; 95% CI, 0.07-0.99), but there were only 10
deaths in total making this result unreliable. The MI, stroke, and congestive heart failure results are also
encouraging but limited by few events. Myocardial ischemia was less common among the patients
randomized to clonidine (19.3%) compared to control (31.0%) (RR 0.66; 95% CI, 0.49-0.89).

Table 3 reports the clinically important hypotension results. The results demonstrate a
significant increase in clinically important hypotension with clonidine (RR 1.51; 95% CI, 1.20-1.91), but
there was moderate heterogeneity (I* 31%). Our a priori hypothesis for heterogeneity based upon low-
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1.2.4 Perioperative clonidine may reduce intermediate-term mortality
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1.2.5 Current perioperative clonidine practices and feasibility of a perioperative clonidine RCT
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1.2.6 Observational and experimental evidence regarding the effects of initiating and withdrawing
ASA in the non-operative setting
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1.2.7 Laboratory and physiology evidence that suggests ASA may prevent vascular death and
nonfatal myocardial infarctions in patients undergoing noncardiac surgery!
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&?&/*21%416.0%0*&!*=.0%32!-0%)*(0/1)/'1+&)'1*0 1).*&.()+1011+&R!(/! *=&!6&.(06&.)*(?&!2&* 48
B13*&!C(*=".)C)+!0-11=.0/(1!BDB!.&23+*2!(/QB*=.0%0*(1!2*)*&!F(8&85!(/1.&)2& FO)?&!Bd
GHIB@)/"! '&1.8)2&'L(>.(/0+,2(2REMIM(?&/1*=&2&16=,2(0+04(1)#&25!BDB!(/(*()*(0/!0.5!-0.!
1=.0/(1!32&.25!BDB!10/*(/3)*(0/'E!)/'1*=&!) 2201 ()t&>(*(0/10-16+)*&H&.&4)*(0/|E1%!6.& ?&/*!
%) NO.!6&. @R.)*(?&!?)23+).1&2&/*21"834=!(/=(>(*(0/10-1*=0%>32!-0%)*(0/&°111
1.2.8 Experimental evidence and relevant systematieviews evaluating the effects of ASA in
patients undergoing noncardiac surgery

0&1=)?&13/'&.*)P&/1)12,2*8&96(1!.&?(&C!)/'1%&)E)/)+,2(2!0-16&.(06&.)*(?&!BDB!*. () +2!*=)*!
(/1+3'&'16) *(&/*2!3/'&.D(/41)/,1*,6 &0-/0/1)." ()1!123.4.,811Q(&&/IRSH2B+{++&"1&LH4+(*,1(*&()!
)').&I(/1+3'&'1(/103.12,2*8&%)*(11.&?(&CE @I

H)>+&!:1.&60.*2103.16&.(06&.)*(?&! BB/ ) +,2Q!.&23+*2811V0*=!)++E 1 JBA&(FAFRRI#8 TAW!
UAXIS$5I#8LYE"8":K!)/"?)213+H).We-(*,'FRRI#8AUW!UAXEESDT E"8 @BK!*.&/'2!*0C). 2!>&/&-(*!
-.0%16&.(06&.)*(?&!BDB8!1$/110/*.) 2*5 ATHL-U!6)*(&/*21)22(4/& | BDBI)Y!0-U#Y 916 )*(&/*2!
)22(4/&'110/*.0+123--&.&')1/0/-)*)1Z$!IFRRI"8Y"WIUAXIS$5#8 TTEB(2KB'1*0C).'21=).%!C) 2!
(&S (- (&1(/1*.()+21*=)*I[1/0*! .03*(/&+,198/(*0.1")(+,11).' 0 1!1>(0% ). P&.2!)-*&.12384,3& 71&6*1-0.1*=&!
[$D\E@!;(+0*5!)/'1(/1*0*)+1*=&.&!C&.&!0/+, P& *&!/3%>&.10-1/0/-)*)+1Z$28H=&EHE)/)+,2(2!'("!
J0*1'&%0/2*.)*&!)//(%6)1*10/1/0/-)*)+12* OP&ICE!6&.(06&.)*(?&BDB!F*0*)+!" @A!&?&/*2W!RRI#8U"WIUAX!
S$#HBL.E"8@UKDS5!)/'123448&2*&')1*.&/'"*0C)."2!-&T-§)+!63+90/).,!&%>0+(!C(*='BDB!F*0*)+!U"!
&?&/*2WIRR!#89:WIUAX!IS$51#8: UE"8"'K8!!: &. (0GB RIBIBD *&')/!(/1. &)2&! (M) NO.!I>+&&' (/4!
F*0*)+!YAQ!&?&/*2W!'RR!"8:9W!IUAX!S$5!"8"UE"8T#K8!!

B+*=034=1*=&.&!C&.&!"U!*.(}03(BDBY&)E)/)+,2&21*=&!;3-M).,! \% >0+(2%&?&/*(0/!
F:\;KIH.() +1'0%()*&"11 O/*.(>3*(/41*=&IYNO. (* 0-16)*(&/*2!)/'|&?&/*2811:\;1C) 21)1*.()+10-I=(6!
-.)1*3.&2!1-0132&'10/163+%0/).,18&36+(5!)/'1*=&,'(1/0*1% 0/(*0.1-0.16&.(06&.)*(?&! Z$!C(*="") (+,!
*.060/(/'%&)23.&%/*28!1)\;16.0?('&2!(%60.*)/*1(/-0.%)*(0/5!>3*1*=&.&!(2!)1/&&"-0.1)!+).4&!
6&.(068*(?&BDB!*.()+1*=)*I(/B'&2!*=&!INO0.(*0-1/0/1).()1!123.4&.(&2!)"1) 1*(?&+,!%0/(*0.2!-0.!
6&.(06&.)*(?&!2$28!!!
1.2.9 Lowversus high-dose ASA

H=&!0/+,123.4(1)+!*.()+!*=)*1=)2110%6).&"13R. 32! =4 =E2&BDB!.)/'0%(< &'16)*(&/*2!
3/'&.40(/411).0%(1&/").* &.&1*®,!1*0!+0CE'02& BB !F(8&85!94U16)2(RR24/&' 1T %4]),1)/'19#T!
6)*(&*21)224/&' 1Y @AI%Y,K 1)/ '1*=8&, 1=)') 1+0C&. (2P FB&5!L8@ XKBI6:(%).,!03*10%&!F(8&85!)!
10%602&10-I'§*=5!/0/-))+1Z$B!)/"! [0/- )*)+12*. OP&!)* YUs=2K I*=)A=&16)*(&/*2!.)/'0%(&1*0!=@4=E'02&
BDBIFB&5!9"AI68(*2) 22(4/&' LAHIY]),)/19"916)*(&/*21)22(4/ & !"Y##1%4]), KIO-IC=E!IT8:X
23--8&'1*=&!6 %0). ,103*10%&5!; 1#8#YBR&1&/*+,1*=&!S"RR\H![BD$ DBIH.()4C)2!6.82&/*&'J*=&!
\ 3.06&)/!D01(&*,!0-13.'(0+04,! @#U!D/4.&228!'H=(L}*!0-!@!+0CE'02&BMDAB!.)/'0% (<&'!@A5#T9!
6)*(&*2123-&.(/4")/ ) 13*%&!D.0/).,12 ,/'.0%& '*OBDB!9AEH#1%4!68)),!?&.2 32BDB!Y##EY @A!%4!6&.!
",811B #Y#!'),1-0++0CE36!*=& §AV0!'( --&.8& 1&>8C&E*=84.0362.84)." (/41%)ND.!1).'(0?) 213)!
03*D%&IFB&B5!N?) 213+)!'&)*=51%,01L'( )+!( -).1*Q/5!)/'12*. OP&KSB!RE/F{(2&T' &/ 18 CRC(++!
&7?)38)*&+0CE'02!BDBIT"%8&.1),!(/;]  $D E28!!
1.2.10 Current perioperative ASA practices ad feasibility of a perioperative ASA trial

$/V;[$D\E"5!YL8"X!0-1*=&!16).*(1(6)/*2!*00P!BR2BY& Qo8 (/'*=&!C&&P!6.(0.1*0!23.4&.,51)/"
YU89X!*00P!BDBI283E/®&!'3.(/41*=&(.£026(*)}% (22(0/8V&L) 328 T: X 10-*=86)%& *2(/ !; [ D E!
3/ &C8 148 &)+80.*=06& (130.1?) 2134 .123.4& , BC&10/'31*&")11.022E281*(0/)+123.7&,10-1) ++!
6.)1*(1(/4!9 /) ()/'4&/&.)+510.*=06&'(15!)/'1?)213+).123.4&0/28[ 3.123.2&,"'&Y0/2* )*&'1%). P&'!
?2).0*(0/2!) %0/4123.4&0/2! 84).'( | A1*=&12*) f4!) [''=0+'(/410-1B DB!).03/*= &!"¥6&!0-123&,8!!B!
%)NO.(*,10-&260/ &/*2!)+208:60.*& ) C(++(/4/&221*OPEY*=& (.16)*(&/*2!6).*(1¢®! (/!)!6&.(06&.)*(?&'BDB!
* ()+811[3.123.2&, |(&/*(&'1*=&!/&&"1-0.5!)/123660.*105!)1+).4&!.)'0%(<&*.()+106&.(06&.)*(?&!BDB!
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H %& N (H)*8),1-8.+'V'8 | &Yo8M HHO, - [+/12113-/1/+0/-+) $ +&) /18 AH53678Q15%; Ol +$%68&, K+, A+

1.2.11 Summary of viny POISE-2 is needed now
@#=%/#)%/11#&.1(41,*%;%'1!+>* +&0+!,-"+,),10; BoQ$HL1$ *&*FA+!)4+1/* B1%<!,-((;19. #4&.!
$* $ #)041#&.1)4/%%-,'<%/$)* U &C! (+/*% (+/#) P I+>* + &0+ +%B &, ) #)+,10;%&* *&+!([+>+&),!
$1%0#/.*#;1*,04+SH1#&.1,-"+)),10;%&* *&+$1L(/+>+&) D6 #&. | BH#;*) 11*&!=%)41)4+],4%/) 1#&.!
*&)+IS+ F#)+9)+/BIS+H* Yo (+/#)* > 1#;,%!,-"+,) 1, %E9. %, +10;%8&* A&+, &%) !/ +,-))* &1 4 9B 1 &# B 0!
*& %) 1 FI$B*& I#& I &O/HH* &I YB+!;+, 1 *B+; 121G+, (*) + )41+ &0+ F10;%&* *&+!* |- & OVEEH
-, N A+ (H*%(+HE) >+, +))* & 2NHA+ &+HALYoHI# +1-#) +; L (Yo E+/+.1(+/*%(+/#)*>+!;%E9. %, +!
0;%&* *&+1)/*#:1)%!,+));+1) 4+ FIO; +#/\EH L) AH) |E*;; L/*> +1-+&)! (J#0)*0+1* 10%G+;;*&' 211!
@#=%/#)%/1'#&.1(41,*%; %" *O#H&DO* ! - "+,) N AH) 127 21*&*)*#) *% &%/ F!<%/'04/%&*0!-,+/,F1?77?!
0%8&)*&-#)*%EL1K/+>+&)1BRI%/ | (+/*Yol#)*>+I>#,0- #/1+>+&) , 2N HA+JEFIH)*>+1) [*#;14+>* +&0+4;), !
27?21 #11(/ +>+&)180)#;*) LF!=-)1)4+1+<<+0)!1 % &HBOM #/1#& ) 4+1* &0/ +#,+.1/* B1%<I=;++ *&'I* !
*$ (J+0% + 21 HA+/+1* |4B A+, $*& IKLH!+>* +&0+1*BA+1&% &% (+/#) * JFRH)4#) 12721 (J+>+&) | +#)AF!
DEF#&.F!)/%B+213=,+/>#)*%&#;| #)#!,-" #0221 * ,0%08&)*&-#)* % &) 88 | &% & 9% (+/#)*>+,+))*&'!
[+,-;),* &>+, +1)4/%$=%)*O&) , 211 21 (+/*%o(+/#) *>HTY:. 1+& #)H+0)98 1!KLH!%<!:MNO!(#)*+&),!
A5 %&,)/#H)+.1*§%>+.1%-)0%S E*)4!;,%E9.%, +! 7N0%H #/ +.1)%!4*'49.%,+127?22!13-/1&#)*%&#;!
1>+ 11 AS%&, ) #)+, VAH) (Yo (+1H)*>+12T21- #+Po# /4= +FI* +&)*<1*&')4+| QM I1&..10%$$-&*) 1!
*&) 4+, )&+ H*YofH/#)*>+!;%008,+!2721)/*#; 2111
2.0 PLAN OF INVESTIGATION
2.1 Trial Objectives
2.1.1 Primary efficacy objectives
H%!.+)+/$&+!)4+1*10)!1%<!;%E9.%,+!10;%8&¥H -, |(;#0+=%#&.; Y EQ+! 27 ?21>+/,- 1 (;#0+=%!
%&1)4+IPQO.#1!1/* Bl%b<!#;; 9098 #1$11%/1&%&<#)#;|D6!* &I (#)*+&FIESN#)!/* BI%<F1#)4+/%,0;+/%)*0!
F i HE4A%IH/ +]-& . +/'%* &' &% &O0#/ *#0! ,-/'+/12!
2.1.2 Secondary efficacy objectives
"21H%! . +)+/$&+1)4+1*$(#0) 1% <! (H/AW)* >+ 15 *&*))/#)*%&1%<!;%E9.%,+10;%&* *&+#&.!,+(#/#)+;1!
{9E9.%, +12721%&+#041%<!)4+1<%:; ;Y E*& W&, $9% &/ 11%-)0%%!1#) | PQ!.#1, 1</ /#& Yo SAH)* %R&
#::90#-,+ PO #;*) LFI>#,0-#/'B)# ) LFI DO F| &Y & <#)#;10#/ . *#0\#//+ MEOUHL#,0- #/* A#)* % &! (/%0+.-/+F!
(% %&H11+$=%0;*F.++(1>+&%-,)4PhHS, F10;*&*0#;; (FB)H&) 1#) M+ =/* #)* % &F 1 +4%, (*)#;* A#) *%&!<%/!
>S#,0-#/\+#,%8&,F!;+&")41%<!4% (HEF!; +Q4194* &) + &, *>H0-&*) ISH). *#010#!-&*)I T6LUSLLUV!
JHLIFH& N &HEHO- )+ /+&#; \<#*;-[+1[+]-*[*&') *#;1,* 211
:21H%!.+)+/$&+1*&I+#04127 21 ) [H#F) 4+1*$(#0) 1% & 1#10%%0,*) +! 90 +1%<!#;;90H$ %)#;*)1F!
8Y&<H)#;|DBFI0#/ *#0!/+>#,0-#ROHYSDoH .-+ F1&% &<#)#;|(- $% &1V *F 1#&. .| & &L ++(1>+8&%- !
)41%$=%,*,'#)PQL#1, W /#&. %S AH)*%0&2!!!
2.1.3 Safety objectives
"21H%! . +)+/$&+1)4+1*$(#0) 1% <! (H/AW)**+!;, %R0 %, +10;968* & +!%&! +#04!%<")4+1<%;; % E*&'!
*&.*>* -#:19%-)0%8$, 1#) IPQL#L, 1<) +/|/#&. 588 *UQROB+F10;*&*0#; ; (WH#&) 141 (%) +&, *%&F10;*&*0#;; 1!
*$ (%) #H&)=/#. 10# *HRBRH0% & +,)*>+4+#]) | <#*;-[+2!
:21HO%! . +)+/$&+1)4+1*$(#0)1%<! (+/*%o(+/#) ‘B ARBHH 27 21%& I +#041%<1)4+1<%; ;Yo E*&'1*&.*>* -#;]
%-)0%%,'#)!PQ!.#1,1#<)+/|/#& . Yo&H)*%&R! ) IFAB<+9) 4/ +#) +&* &' = & FH & | I %/ | =;++.*&'2!
2.1.4 One year followup objectives
"21H%! . +)+/$&+1)4+1*$(H0) 1% <! (KAW)* >+ *&*))/#)*%&1%<!;%E9.%,+10;%&* *&+#&.!, +(#/#)+;1!
[96EQ.%, +12721%&#;; 90#-, YBHH*) 11#& | &V &HMP B 1) "l 1 +#/1#<) +/ [ #8 . F884)* % & 2!
:21H%!.+)+/$&+1)4+1*$(#0) 1% <! (K/494)*>+1# *&* ) [#)*%&!%<!;%E.%,+!0;%&* *&+1#&.1,+(#/#)+;1!
;%E9.%,+1?27?1%&!+#04!%<!)4+!<%;; Y E*& W& ¥O% &L/ 11%-) 0% #)!"| L +#/1#<) +/1# & . V6 BH#) IR
#,,10#-, +1SUD)#;*) LFI>#,0-#/'$0)#,*) LFI D6 F ! & Yo & <#)#HAOMH [+, ) FIO#/ *#01/+>#,0- #/*A#)*% & (/%0+.-/+F!
)%B+F!(-;$%&H/ 1186, *F1.++(1>+8&%-, ) ALAE* FI#&.N+4%, (*)#; *Pa& B>, 0- /1 +#,% &2
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2.2 Trial Design

$%&' (#!*+!,-1*- [0-,.*1-,21345 116!"7877719,.%/-.+1:*;8110!,.18%1168!,.;,/01+=2/01 *=I>*+/ +/!
5 11,0/1?->/0@1*-@!-1=,0>*,=!1+?0@\B! ! C.*2* [0, I#E!6,=.10*, 2!>/+* @B & )#!:*22!>/./OF *-/1.;/!
166/=.116!21:)>1+/1=21-*>*-/\GRo+492,=/H1!,->121:)>1+/'I''G/0+?+H92,=/H1!*-1.;/19/0*19/0,.*G/!
+.*-@B!!'$,.*/-.+8!;/,2.;1=,0/'9G*>/0+8!>,.,1=122/=.10+8! - E>J?>*=  10+!:*22IH/IH2*->! 1!

2.3 Sample Se
%7?0!9/0*19,.*G/'H .,),-, 2A+*+1+?2@+t./>).;,.! =2-*>*-[1; > 1133116 |7B#K16!F10.,2* Al,->!
7BLM!610IN&8IH?.1.;/*4-6/1*-./0G,2+!:/0/1:*>] BO*G/-1.;/'F?2.*.?>/116!9,.;1@/-*=V&;,-*+F +#
A+1=* />1:*:19/0%19/0,.*G/IN&8*+11-2A!0/,2*+ *=!.11/P9/=1%0,./'(/ 2,.*G/1.0/,F/-.1/6 G:.Q'Y'R,H
L=+ 151$%& () SBI5:/0/6 10/8!:/1 ++2F/1=21-*3-/1:*2210 +22.1%;1T3!16!7BKME.;/!90*F,0A!
1?.=1FH R,22)=,?+/'10.,2* A!10!-1-6,.,2!N&SBOP/0*19/0,.*G/'F.),-, 2A+*+1+?@ @/+./>!I'l};,>!,133!
16!7BUM!620)=,?+/!R0.,2* Al,->1"BV"1610!-1-6IN&!H?.1.;/I1=1-6*>/-=/1*- JO@+!:/0/':*>/B!!5;/IN&!
> QlF-=1-+%4+ - 0 L 11G/O:; [ 2F-@VG*>=/1*-1;/1- 1-)19/0, *Gl+/. . *-@!*-1:; *=;1I'110/+7?2.+!
*-1133116!7BK7!610!N&BV?20.;/08!.:/11H+/0G, *P4|'11:*.:>0,:,. 21>, 1+?2@ @/+.! -1*-=0/,+/>10*+<116!
SO1FHL.*=YG/-+0* 0 I!>*+:1-.*-?,.*1-BK\1!5;/O/610/8!:/!H/2*/Q5!*.!*+!F10/!901H2H-l;, AI*221
0/+?2.1*-1.IA>/0,./1.0/,.F [-.1/66/=.=1-+*+./-.1:*;1IT3116!7BKM!610!.;/!9Q06RA!1?.=1FB!!
5,H2/'M!190/+/-.+11?0!+,F92/1+*D/1=,2=?2, *#BI>!.;/1=1-.012!/G/-.10,./'610!,22)=,?+/!
F10.,2* Al,>1-1-6,.,2IN&!*-1$%&)"!,->!,>J? +./>L; *+1/G/-.10,./!,==12 *-@!610!.;/!6,=.10*,2!>/+*@-!
R*B/B8!H1./0G/-.*1-+!:*22!: G/!IT3!16!7BKMSS8!,->!.:*+@#@!'92=/H1!/G/-.10,./'16!YB"ZB!1%?0!
+,F92/1+*D/1=,2272*1-! 2+1!. £+1*-11,==17-.9, .*/- +I>*%]- *-2*-@!.;/*0!+.?>A!>0? @BHX2!
?->/0.,</1,1.0*,2116!,.12/ + .1"7877719, . *[+! +1.;*4+ *221901&3!1ULZ!91:/0!*611?0G/-.10,./1*+1YB"Z! ->!
U"Z191:/0*6!1?0!/G/-.10,./"*+IMBYZ!R#)+*>/>!,29; |['7TB7MSB!!!!
3.0 ELIGIBILITY CRI TERIA
3.1 Inclusion Criteria
$,.5/- +1,01/2*@H2/1*6/A\!
"Bl,0/'?->/0@1*-@!-1-=,0>* =I+?0@/0A]!!
#B!,0/=ILMIA/,0+!16!,@/]"
VB!, 0/!/P9/=./>1.1]1070 !, 12, +!,-11G 0*@;!;1+9*.,2! >F*++%-1, 6/01+20@/0A]!l ~ I!
LB®R6221"116!.:/'61221:*-@!M!=0*./0* \!I!
IB!;*+.10A!16!=101-,0A!,0./0A!>*+/ +/! 8*5/FIHA!,-Al1-/116!.;/161221:*-@!Y!=0*./0*,!
*Bl:*+.10A!16!,-@*-,!!
**Bl:*+ 10AI1B6 Al=,0>*2!*-6,0=.*1-110!,=?./'=101-,0A!+A-B01F
*»**Bit 10A18,1+/@H-.,21=,0>*=!: 22IF 1.*1-1 H-10F, 2* Al1-1/=:1=,08.@,9; A!l
101, '+/@F.,2!6*P/>!>/6/=.11-10,>*1-?2=2*>/"@*-@!
*GB!;*+0A!18,191+* *G/10,>*1-?2=2*>/1/R&-/8!/=;1=,0>*D@;*=!/P/0="48!10!!
9;,0F =121@*=,2!=05+=72,0!+.0/++./>/F1-+.0,.*-@!=,0>* ,=1*+=:/
GB!:*+.10A!16!,!1=101-,4&*1@0,9;*=110!45!=101-@*1@0,9;*=!/G*>/-=/116!!
101+ =2201*=I4/-1+*+IM7Z!16!.;/!>* F/./0!16!,-A!=101-,0A!,0./0A!
G*B!(40":*,;19,,;121@*=,2!h G/+!1*-1.:11=1-*@?1?+!12/,>+!
cB!;*+.10A!116!9/0%9;/0,2!G,+=?2,0!>*+/ B +[>IHA!,19; A+*=* -I>* @-1+*+116!,!1=?00/-.110!
90*10!:*+.10A!16!,-Al1-/116!.;/'61221:*-@!L!=0*./0*,!
*BI*- JOE../[-.1=2,7>=, *1-]
**BIG,+=72,01+?0@/0A!610!,.;/01+=2/01.*=I>*+/ +/!
***Bl -1 -<2/d,0F+A+.12*=IH211>190A3;>1&!7BQ7!*-1/*.;/0'2/@!,.!0/+.!
*GB!,-@*1@0,9;*=1102/090.?7>A!>/F1-+.0,.*-@K7Z!+./-1+*+1*-1 1-1-= 0>* =1 0./0A!
4B!;*+.10A!16!+.01</! ,+!>/6*-/>HAMI-/116!.;/161221 *-@#!=0*./0*,!
I *BLIO:A+*=* -I>* @-1+*+116!+.01</!
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$$%!&'1()1*+,1-.$/-01-1(21314)$()!56)(7-!
89%190/-):($0:!; 3<()!.3519=3)!59)>!/-2$0-/135!3==1.351950):-)>!-?1-46!3)6-)$(.-0(95!
5@906A!.-$0!56)$44$0:14)(1-/9DH13) (6$/1-0/3)6-)-16(;$5B!C+!
D%!30>1#1(2!E!)$57!1)$6-)$3!!
$%!90/-):($0:1;3<()!59):-)>!/-2$0-/!35!$06)386(0-3=A!1$06)36 @ABLI()! )6 @ (4-/$1!
59):-)>IF$%-%A! @$4!3)6 @Y 6-REB-12$?36$(0! (2! @ $A2-=.$1!3)6 @) (4=356>A!70--!
3)6@)(4=356>AI3G(.-H7(049836$(0!()!34986$(0!G-=(1'6 @-!70--1G96!3G(.-16 @-!12((6J!
$$%! @$56(160(256$.-! @-3)BB$=9)-1/-2$0-/135!314@>5$1HB(BA5!(2!3!19))-06!()!4)$()!
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hemostasis is normal.'® '®* Therefore stopping ASA for 72 hours is likely to ensure substantial (if not
complete) recovery of platelet function. Second, in the ISIS-2 Trial that randomized 17,187 patients to
ASA or placebo in the acute MI setting, they included patients who were taking ASA chronically even if
they took ASA on the day of their ML.”* There were 2266 patients in this subgroup, and it demonstrated
a statistically significant reduction in vascular death, consistent with the overall finding.””

7.0 PLAN TO MINIMIZE RISKS AND MONITORING FOR AND APPROACH TO
POTENTIAL PROBLEMS

Perioperative ASA may increase the risk of major bleeding. To minimize this risk, we are
excluding patients with active peptic ulcer disease and patients undergoing intracranial or retinal
surgery. Further, we are using low-dose ASA in POISE-2.

Multivariable analyses suggested that clinically important hypotension primarily caused the
negative outcomes of death and stroke in POISE-1. Perioperative clonidine may result in clinically
important hypotension, but we have incorporated many design features into POISE-2 to minimize this
risk. In POISE-2 we require patients to have a SBP > 105 mm Hg and a heart rate > 55 beats per minute
(bpm) to be eligible for the trial and to receive the clonidine study drug, whereas in POISE-1 patients
received the study drug if they had a SBP > 100 mg Hg and their heart rate was > 50 bpm. We have also
mandated more frequent monitoring of blood pressure and heart rate in POISE-2 (i.e., prior to study
drug administration, 1 hour after administration, and QID while in hospital) compared to POISE-1 (i.e.,
we only required monitoring prior to and during administration of metoprolol). In POISE-2 we are
using low-dose clonidine (i.e., < 0.3 mg/day) starting 2-4 hours prior to surgery and continuing for 72
hours after surgery. The POISE-2 Pilot and our systematic review provide encouraging evidence that
low-dose clonidine does not induce clinically important hypotension.

Because non-study antihypertensive medications can also exacerbate the risk of clinically
important hypotension we encourage the following approach for all POISE-2 patients:

1. Study personnel will tell POISE-2 patients who are taking an angiotensin-converting enzyme inhibitor
(ACE-]) or angiotensin receptor blocker (ARB) to not take any of these medications on the day of
surgery. We have conducted a meta-analysis of the 3 RCTs that have randomized patients to either hold
or continue their ACE-I or ARB on the day of surgery, Table 6.''%7 Patients taking their ACE-I or
ARB on the day of surgery demonstrated a higher risk of hypotension (RR 7.7; 95% CI, 3.4-17.2, I”
0%).

2. Study personnel will tell POISE-2 patients who are taking any other anti-hypertensive medications to
not take these medications on the morning of surgery but to take these medications to the preoperative
surgical holding area.

3. In the preoperative surgical holding area (goal 2-4 hours prior to surgery) study personnel will check
the patient’s vital signs. Study personnel will convey the patient’s hemodynamics to the
anesthesiologist or surgeon managing the case and ask if they want the patient to receive any of their
non-ACE-I/ARB anti-hypertensive medications and if yes at what dose.

Decisions regarding holding or discontinuing either study drug rest with the attending physician.
If a patient develops clinically important hypotension or bradycardia, study personnel will encourage the
attending physician to consider fluid resuscitation, administering an inotrope or vasopressor,
withholding the patient’s non-study antihypertensive medication(s), or if applicable changing the
patient’s epidural infusion rate. If the patient’s clinically important hypotension or bradycardia persists
despite these measures, study personnel will encourage removal of the patient’s clonidine patch. If a
patient without a pacemaker develops asystole or a second or third degree heart block that does not
quickly resolve and for which there is not a likely alternative explanation (e.g., metabolic abnormality)
then study personnel will recommend that removal of the patient’s clonidine patch.

If a patient experiences a life-threatening or major bleed, study personnel will recommend that
the patient have their ASA trial medication held until the bleeding is stabilized. After the bleeding
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episode has resolved study personnel will ask the attending physician if they feel it is safe to restart the
ASA trial medication.
8.0 OTHER MANAGEMENT AT THE DISCRETION OF THE ATTENDING PHYSICIAN

All aspects of the patient’s management are at the discretion of the attending physician. This
includes all decisions on antiplatelet, anticoagulation, and anti-ischemic therapies. We will encourage
physicians not to prescribe an alpha-2 agonist during the first 4 days after surgery while the clonidine
trial medication is likely having an effect (i.e., the first 3 days during administration of the clonidine
patch and the 24 hours after removal of the patch when physiological effects are likely to persist). We
will also encourage physicians not to prescribe antiplatelet therapy during the initial 7 days after surgery
to patients in the ASA Continuation Stratum and for the initial 30 days after surgery to patients in the
ASA Starting Stratum (i.e., periods when the patients will receive the ASA trial medication). If specific
indications for an alpha-2 agonist or antiplatelet drug arise, the relevant trial medication can be stopped
while an open label alpha-2 agonist or ASA is administered. Study personnel will document any open
label usage of an alpha-2 agonist or ASA during the first 30 days after surgery.

9.0 FOLLOW-UP

Patient’s will have a troponin (or CK-MB if troponin is not available) drawn 6 to 12 hours after
surgery and on the first, second, and third days after surgery. Standard orders will dictate these tests are
drawn. Standard orders will also ensure patients have an electrocardiogram (ECG) immediately after an
elevated troponin is detected. Study personnel will recommend and attempt to obtain an
echocardiogram on patients with an elevated troponin but no ECG changes, ischemic symptoms, or
pulmonary edema.

Research personnel will follow patients throughout their time in hospital evaluating the patients
and reviewing their medical records ensuring trial orders are followed and noting any outcomes. The
research personnel will contact patients by phone at 30 days and 1 year after randomization. If patients
indicate that they have experienced an outcome, study personnel will obtain the appropriate
documentation.

10.0 TRIAL OUTCOMES

The overall primary outcome of the POISE-2 Trial is a composite of all-cause mortality and
nonfatal MI at 30 days after randomization. Individual secondary outcomes at 30 days after
randomization include: all-cause mortality, vascular mortality, M1, nonfatal cardiac arrest, cardiac
revascularization procedure, pulmonary emboli, deep venous thrombosis, clinically important atrial
fibrillation, rehospitalization for vascular reasons, length of hospital stay, length of intensive care unit /
cardiac care unit (ICU/CCU) stay, and new acute renal failure requiring dialysis. In each ASA stratum,
we will also assess a composite outcome of all-cause mortality, nonfatal MI, cardiac revascularization
procedure, nonfatal pulmonary emboli, and nonfatal deep venous thrombosis at 30 days after
randomization. The safety outcomes in the ASA trial are stroke, congestive heart failure, life-
threatening bleeding, and major bleeding at 30 days after randomization. The safety outcomes in the
clonidine trial are stroke, clinically important hypotension, clinically important bradycardia, and
congestive heart failure at 30 days after randomization.

For the 1-year follow-up our primary outcome is all-cause mortality and nonfatal MI. Secondary
1-year follow-up outcomes include each of the following individual outcomes: all cause mortality,
vascular mortality, MI, nonfatal cardiac arrest, cardiac revascularization procedure, stroke, pulmonary
emboli, deep venous thrombosis, and rehospitalization for vascular reason. Appendix provides
definitions for all outcomes.

11.0 ADJUDICATION OF TRIAL OUTCOMES

Outcome adjudicators (a committee of clinicians with expertise in perioperative outcomes) who
are blinded to treatment allocation will adjudicate the following outcomes: death (vascular versus non-
vascular), MI, nonfatal cardiac arrest, pulmonary emboli, deep venous thrombosis, stroke, life-
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threatening bleeding, and major bleeding. We will use the decisions of the outcome adjudicators for all
statistical analyses of these events. Drs. Gordon Guyatt and Ganesan Karthikeyan will Co-chair the
Adjudication Committee.

12.0 DATA ANALYSES

We will analyze patients in the treatment group to which they are allocated, according to the
intention-to-treat principle. We will compare patients allocated to clonidine with patients allocated to
clonidine placebo, and we will compare patients allocated to ASA with patients allocated to ASA
placebo.

12.1 Main Analyses

We will present the time-to-the first occurrence of one of the components of the primary
outcome using the Kaplan-Meier estimator. We will use log-rank tests to compare the rate of
occurrence of the primary outcome between the ASA versus ASA placebo group and separately the
clonidine versus the clonidine placebo group. We will use Cox proportional hazards models to estimate
the effect of clonidine, and of ASA, on the hazard ratio for the primary and secondary outcomes (with
stratification according to whether treatment included the other agent). We will calculate the hazard
ratios and their associated 95% confidence intervals. We will infer statistical significance if the
computed 2-sided p-value is < 0.05. We anticipate that the treatment effect of clonidine and ASA, if
present, will act independently, but we will, however, evaluate the possibility of synergism or
antagonism by formally testing the interaction term in a Cox model.

12.2 Subgroup Analyses

Cox proportional hazards models assessing the primary outcome will provide the basis for
evaluating the clonidine subgroup analyses (i.e. neuro-axial blockade, vascular surgery) and the ASA
subgroup analyses (i.e. ASA stratum, diabetes, creatinine > 175 pmol/L). We will infer a subgroup
effect if the interaction term of treatment and subgroup is statistically significant at P < 0.05.

12.3 Interim Analyses

Three interim efficacy analyses based on the primary outcome will occur when 25%, 50% and
75% of the 30-day data are available. The External Safety and Efficacy and Monitoring Committee
(ESEMC) will employ the modified Haybittle-Peto rule of 4 standard deviations (SDs) (o = 0.0001) for
analyses in the first half of the trial and 3 SDs (o = 0.00047) for all analyses in the second half.'®'%
For a finding in favor of 1 or both active treatments to be considered significant, these predefined
boundaries will have to be exceeded in at least 2 consecutive analyses, 3 or more months apart. The o-
level for the final analysis will remain the conventional oo = 0.05 given the infrequent interim analyses,
their extremely low a levels, and the requirement for confirmation with subsequent analyses.

The ESEMC will monitor for an adverse impact of clonidine on stroke or mortality, or ASA on
stroke, life-threatening bleeding, or mortality. For these analyses, a 3 SDs excess in the first half and a
2.6 SDs excess in the second half of the trial would trigger discussions about stopping for harm.

At any time during the trial if safety concerns arise the ESEMC chairperson will assemble a
formal meeting of the full committee. The ESEMC will make their recommendations to the Operations
Committee after considering all the available data and any external data from relevant studies. If a
recommendation for termination is being considered the ESEMC will invite the Operations Committee
to explore all possibilities before a decision is made.

13.0 REPORTING SERIOUS ADVERSE EVENTS

We define serious adverse events (SAEs) as those which are fatal, life threatening
or fulfill a definition of being clinically important. Efficacy or safety outcomes will not be considered as
SAEs, except if, because of the course or severity or any other feature of such events, the investigator,
according to his/her best medical judgment, considers these events as exceptional in this medical
condition. All events considered as part of the primary, secondary, or safety events (as outlined in
section 10.0), should be reported on the appropriate page(s) in the case report forms (CRFs) but not as
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an SAE, unless considered exceptional in this medical condition.

In this trial, the following events (all-cause mortality, vascular mortality, MI, nonfatal cardiac
arrest, cardiac revascularization procedure, pulmonary emboli, deep venous thrombosis, clinically
important atrial fibrillation, congestive heart failure, stroke, rehospitalization for vascular reasons, life-
threatening bleeding, major bleeding, clinically important hypotension, and clinically important
bradycardia are considered related to the underlying cardiovascular disease and are not considered an
SAE. These events will not be considered unexpected unless their course, severity or other specific
features are such that the investigator, according to his/her best medical judgment, considers these
events as exceptional in the context of the patient’s medical condition.

Only unexpected and not previously described serious adverse events that are believed with a
reasonable level of certainty to be associated with the trial medication need to be reported immediately
(i.e. within 24 hours of knowledge of the event) to the Central Coordinating Office. For such events
research personnel should complete an SAE CRF and immediately enter it into the iDatafax Database
System or fax it to the Project Office, who will then inform the sponsor and the regulatory bodies.

14.0 TRIAL MANAGEMENT
14.1 What are the Arrangements for the Day to Day Management of the Trial?

Figure 2 illustrates the organizational structure of POISE-2 and Table 7 describes the trial
timetable. The Population Health Research Institute (PHRI) Project Office, McMaster University,
Hamilton, Canada is the coordinating center for this trial and is primarily responsible for the
development of the trial protocol, organization of the trial, development of the randomization scheme,
the trial database, data internal consistency checks, data analyses, and coordination of the trial centres.
The POISE-2 Principal Investigator, Project Officer, Project Manager, and Coordinator are responsible
for the activities of the Project Office. Dr. P.J. Devereaux is the Principal Investigator (PI), and he is
responsible for the overall supervision of the trial. Dr. Devereaux was the Co-PI of the largest
perioperative cardiac RCT (POISE-1), and he is the PI of the largest international perioperative vascular
complications prospective cohort study (VISION). Dr. Marko Mrkobrada is the Project Officer, and he
is responsible for providing clinical support to the trial and providing guidance to the Trial Coordinator.

The Project Manager (Ms. Susan Chrolavicius) has extensive experience running large
cardiovascular trials, and she will oversee the Trial Coordinator (Ms. Andrea Robinson) who has
experience in large international trials. The POISE-2 Trial Coordinator is responsible for the daily
conduct of the trial including supervising the data management assistant (who is responsible for data
validation and quality); supplying centres with POISE-2 posters, pocket cards, and a detailed Manual of
Operations that will outline each step of the protocol; producing and presenting to the Principal
Investigator, Project Officer, and Project Manager: monthly reports on screening, patient follow-up, data
transmission, consistency and thoroughness of data collection, and event rates; transmitting these reports
to sites; develop and transmit to all trial investigators and research personnel weekly enrolment reports;
monitoring and contacting any centres with high rates of eligible but not enrolled patients to discuss
procedures and establish solutions to problems; communication with investigators and research
personnel regarding protocol and other procedural questions; answer the project office’s toll free phone
number that investigators and trial personnel can call to resolve any problems or questions that arise;
coordination of supplying study drug and aids; writing and distributing quarterly trial newsletters;
maintenance of required documentation for regulatory agencies; review of all events prior to
adjudication, compilation of all the records required for the adjudication process, coordination of the
adjudication process, maintenance of the adjudication database; preparation of presentations to the trial
committees; organization of Investigator Meetings, Project Office Operations Committee meetings,
International Operations Committee meetings, Steering Committee meetings, Adjudication Committee
meetings, External Safety and Efficacy and Monitoring Committee, Sub-study and Publications
Committee meetings, and weekly project office meetings with the Principal Investigator and Project
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Officer.
14.2 Project Office Operations Committee and International Operations Committee

The project office is responsible for the day-to-day trial management and will report directly to
the Project Office Operations Committee. This committee will consist of P.J. Devereaux, Marko
Mrkobrada, Susan Chrolavicius, Andrea Robinson, Salim Yusuf, Gordon Guyatt, Janice Pogue, and
Kristian Thorlund. The Project Office Operations Committee will meet monthly to review trial progress
and all pertinent issues related to the conduct of POISE-2. The Project Office Operations Committee
will report directly to the International Operations Committee. This committee will include broad
international representation, and we may add members as the trial progresses. At the initiation of the
POISE-2 Trial the International Operations Committee consists of the following individuals: P.J.
Devereaux, Salim Yusuf, Gordon Guyatt, Marko Mrkobrada, Susan Chrolavicius, Andrea Robinson,
Janice Pogue, Kristian Thorlund, Ganesan Karthikeyan, Pablo Alonso-Coello, Colin Baigent, Otavio
Berwanger, Bruce Biccard, Matthew Chan, Clara Chow, Christian Gluud, Claes Held, Michael Jacka,
Giovanni Landoni, Kate Leslie, German Malaga, Paul Myles, Martin O’Donnell, Prem Pais, Dan
Sessler, Wojciech Szczeklik, Juan Carlos Villar, Chew Wang, Jorn Wetterslev, and Denis Xavier. The
International Operations Committee will hold confererence calls biannually and will review the progress
of the trial, international POISE-2 issues, and strategies to ensure the successful conduct and completion
of POISE-2.
14.3 The Steering Committee and National Principal Investigators

The International Operations Committee will report to the Steering Committee. We will hold an
on-site meeting of the Steering Committee twice during the trial and annual conference calls. At these
meetings the International Operations Committee will report to the Steering Committee regarding the
overall progress of the trial and plans to ensure successful conduct and completion of POISE-2. For
each participating country in POISE-2, the Project Office Operations Committee will appoint a member
of the Steering Committee to act as the National Principal Investigator. At the Steering Committee
Meetings each National Principal Investigator will provide a brief report to the Steering Committee
regarding the country’s progress in POISE-2, goals for the coming year, and any issues that require
input. The Steering Committee will include a broad international representation, and we may add
members as the trial progresses. At the initiation of the POISE-2 Trial the Steering Committee consists
of the following individuals: P.J. Devereaux, Salim Yusuf, Gordon Guyatt, Marko Mrkobrada, Susan
Chrolavicius, Andrea Robinson, Janice Pogue, Kristian Thorlund, Ganesan Karthikeyan, Pablo Alonso-
Coello, Sonia Anand, Andrew Auerbach, Colin Baigent, Scott Beattie, Otavio Berwanger, Mohit
Bhandari, Bruce Biccard, Norm Buckley, Matthew Chan, Clara Chow, Deborah Cook, Jim Douketis,
John Eikelboom, Jim Eisenach, Amit Garg, Bill Ghali, Christian Gluud, Michelle Graham, Robert Hart,
Claes Held, Michael Hill, Michael Jacka, Eric Jacobsohn, Clive Kearon, Andre Lamy, Giovanni
Landoni, Kate Leslie, German Malaga, Finlay McAlister, Paul Myles, Peter Nagele, Martin O’Donnell,
Prem Pais, Joel Parlow, Dan Sessler, Thomas Schricker, Marko Simunovic, Sadeesh Srinathan,
Wojciech Szczeklik, Kevin Teoh, David Torres Perez, Gerard Urrutia, Juan Carlos Villar, Michael
Walsh, Chew Wang, Jorn Wetterslev, Richard Whitlock, Duminda Wijeysundera, Denis Xavier, and
Homer Yang.
14.4 Centre Principal Investigators

All participating centres will have a Centre Principal Investigator, and this individual is
responsible for: (1) obtaining ethics approval from the institutional review board or the ethics board and
forwarding this to the Project Office; (2) ensuring study approval is obtained before recruitment starts;
(3) ensuring the protocol is followed; (4) ensuring all physicians and nurses involved in the
perioperative care of patients undergoing non-cardiac surgery are aware and informed about the POISE-
2 Trial (this will involve organizing and presenting educational in-services about the trial and
distributing posters and pocket protocols); (5) ensuring that all surgical patients are screened for the
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trial; (6) ensuring that all enrolled patients have their troponins obtained and ECGs and echocardiograms
when appropriate; (7) ensuring that all enrolled patients are followed appropriately; (8) ensuring that all
Case Report Forms (CRFs) are promptly and accurately completed and submitted to the Project Office,
and that all inquiries from the Project Office regarding patient forms or other matters are addressed
promptly; (9) ensuring that a simple screening log is kept of all eligible noncardiac surgery patients who
are not enrolled in the POISE-2 Trial and the primary reason they were not enrolled; (10) ensuring they
maintain for at least 10 years after the publication of the main results, the list of patient identification
numbers and patient names to enable identification of hospital records at a later date.
14.5 Sub-study and Publication Committee

The Project Office Operations Committee will appoint members to a Sub-study and Publication
Committee. This committee will create guidelines for sub-studies and publications related to POISE-2.
We will publish the main POISE-2 manuscript under group authorship, with the roles of all investigators
acknowledged in an appendix. Subsequent publications will be authored by specific individuals on
behalf of the POISE-2 Investigators. Individuals selected to lead the writing of these subsequent
publications will depend on their role in and contribution to POISE-2, scientific interest, and scientific
expertise.
15.0 OTHER CONSIDERATIONS
15.1 Ensuring Data Quality

Several procedures will ensure data quality including: 1) all research personnel will undergo a
training session prior to trial commencement to ensure consistency in trial procedures including data
collection and reporting; 2) all centres will have a detailed trial Manual of Operations that will outline
each step of the protocol; 3) investigators can use a toll free phone number to a help line at the project
office to resolve any problems or questions that arise; 4) the project office personnel will evaluate all
data as soon as it is received and quality control checks will identify any errors or omissions; then the
project office personnel will notify the sender of any such issues via secure internet, email, telephone, or
visit if necessary; 5) the project office personnel will review detailed monthly reports on screening,
enrollment, patient follow-up, data transmission, consistency, thoroughness, and completeness of data
collection (e.g., troponin measurements), and event rates, and they will immediately address any
identified issues; and 6) the programmer will create internal validity and range checks using the Clinical
iDataFax Database System which will identify any errors or omissions and notify the sender and data
management assistants of any such issues; 7) the data management assistants will undertake multi-level
data validation of the trial Case Report Forms; 8) the Trial Coordinator will (A) send investigators
regular quality control reports; (B) obtain from the trial statistician and present to the principal
investigator bi-monthly reports on internal validity and range checks using the iDataFax Database
System; 9) the study statistician will undertake statistical monitoring every 6 months to identify outliers
through (A) comparing centre and data collector variables (e.g., rates of reported primary outcomes),
and (B) multivariate tests to examine associations of patient variables across hospitals and data
collectors, and 10) we will undertake on-site monitoring at sites based upon the number of patients
recruited and for any sites that stand out on statistical monitoring and an experienced monitor will audit
a random selection of trial patients with and without a submitted primary outcome case report form.
15.2 Confidentiality and Blinding

All patient information will be stored on a high security computer system and kept strictly
confidential. Only the ESEMC and the study statistician who reports to the ESEMC will be aware of the
unblinded data until the trial is completed or a recommendation is made to terminate the trial.
15.3 Unblinding

Legitimate situations such as a large overdose of the study drug may require unblinding. We
will avoid unblinding when appropriate through use of the following strategy. Prior to unblinding the
attending physician will have to complete a detailed checklist to document the reason for unblinding and
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%I’ABLE 2: Meta-analysis of trials evaluating perioperative clonidine
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TABLE 3: Meta-analysis of perioperative clonidine trials, clinically important hypotension results
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!TABLE 4: Meta-analysis of perioperative ASA trials
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n/N n/N
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6#542$75! 8(00! ,(0" &+%8! +8)I-#I*, +)/1
9::-7<=3:: ¥ 8(0'! **(08! +0)! A*8l-#1%+ )
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Nonfatal pulmonary embolism
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TABLE 5: Sample size calculations

Primary Outcome (all-cause mortality or nonfatal MI at 30 days) Power (2-sided o = 0.05)

Control event % of patients not receiving or prematurely Hazard Ratio N=9000 N=10,000 N=11,000
rate discontinuing study drug *

5.6% 10% 0.75 76.9% 81.1% 84.6%
6.1% 10% 0.75 80.3% 84.3% 87.5%

* Based on POISE-2 Pilot among patients discontinuing clonidine prematurely the discontinuation rate was 80% on the first day and 20% on
the second day.
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TABLE 6: Meta-analysis of trials evaluating preoperative management of ACE-I and ARB medications

Hypotension
Trial Trial Definition of ACE-I/ARB in Control group Relative 95% CI I’
Intraoperative Immediate Preoperative n/N risk
Hypotension Period
n/N
Schirmer'” Mean arterial blood 17/50 5/50 4.6 1.6t0 13.8
pressure <60 mmHg
Bertrand'” Systolic blood pressure 19/19 12/18 20.3 1.05 to 392.5
<80 mmHg longer then 1
minute
Coriat™’ Systolic blood pressure 16/21 6/30 12.8 3.34t0 49.1
<90 mmHg
Total 52/90 23/98 7.7 3.4t017.2 0%

ACEIi = angiotensin-converting enzyme inhibitor; ARB = angiotensin receptor blocker
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TABLE 7: POISE-2 trial timeline

Phase Time
(months)

Tasks

1 (planning) 6

1. Meeting of investigators for discussion of protocol and
finalization of procedures

2. Translation of the protocol into non-English languages
3. Development of all study aids

4. Study approval by local ethics committee

5. Health Canada Approval and regulatory approval in
other countries

6. Drug packaging and kit preparation,

7. Development of randomization sequence

8. Shipping trial materials

9. Ensure local teams are ready to start recruitment to
avoid delays during recruitment phase

2 (recruitment) 36

Recruitment of 10,000 patients

3 (short-term 1
follow-up)

All patients are actively followed for 1 month including all
patients enrolled at the end of the recruitment phase

4 (completion of 6
short-term study)

1. Data clean-up

2. Confirmation and classification of events

3. Data analysis

4. Publication of primary and secondary results

5 (long-term 5 All patients are actively followed for 1 year.
follow-up)
6 (completion of 6 1. Data analysis

long-term study)

2. Publication of primary and secondary results
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FIGURE 1: Physiological changes that occur with surgerand how they may result ina myocardial infarction
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FIGURE 2: POISE-2 Organizational Structure
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APPENDIX: POISE-2 outcome definitions
1. Sub-classification of death
Judicial outcome assessors will classify all deaths as either vascular or non-vascular. Vascular death is
defined as any death with a vascular cause and includes those deaths following a myocardial infarction,
cardiac arrest, stroke, cardiac revascularization procedure (i.e., percutaneous coronary intervention [PCI]
or coronary artery bypass graft [CABG] surgery), pulmonary embolus, hemorrhage, or deaths due to an
unknown cause. Non-vascular death is defined as any death due to a clearly documented non-vascular
cause (e.g. trauma, infection, malignancy).
2.0 Myocardial infarction
The diagnosis of MI requires any one of the following criterion:
1. A typical rise of troponin or a typical fall of an elevated troponin detected at its peak post surgery in a
patient without a documented alternative explanation for an elevated troponin (e.g., pulmonary
embolism) OR a rapid rise and fall of CK-MB. This criterion also requires that 1 of the following must
also exist:
A. ischemic signs or symptoms (i.e., chest, arm, neck, or jaw discomfort; shortness of breath,
pulmonary edema)
B. development of pathologic Q waves present in any two contiguous leads that are > 30
milliseconds
C. ECG changes indicative of ischemia (i.e., ST segment elevation [> 2 mm in leads Vi, V,, or
V3 OR > I mm in the other leads], ST segment depression [> 1 mm], or symmetric inversion of
T waves > 1 mm) in at least two contiguous leads
D. coronary artery intervention (i.e., PCI or CABG surgery)
E. new or presumed new cardiac wall motion abnormality on echocardiography or new or
presumed new fixed defect on radionuclide imaging
2. Pathologic findings of an acute or healing myocardial infarction
3. Development of new pathological Q waves on an ECG if troponin levels were not obtained or were
obtained at times that could have missed the clinical event
3. Nonfatal cardiac arrest
Nonfatal cardiac arrest is defined as successful resuscitation from either documented or presumed
ventricular fibrillation, sustained ventricular tachycardia, asystole, or pulseless electrical activity
requiring cardiopulmonary resuscitation, pharmacological therapy, or cardiac defibrillation.
4. Cardiac Revascularization Procedures
Cardiac revascularization procedures include PCI and CABG surgery.
5. Stroke
Stroke is defined as a new focal neurological deficit thought to be vascular in origin with signs or
symptoms lasting more than 24 hours or leading to death.
6. Pulmonary embolus (PE)
The diagnosis of PE requires any one of the following:
1. A high probability ventilation/perfusion lung scan
2. An intraluminal filling defect of segmental or larger artery on a helical CT scan
3. An intraluminal filling defect on pulmonary angiography
4. A positive diagnostic test for DVT (e.g., positive compression ultrasound) and one of the following:
A. non-diagnostic (i.e., low or intermediate probability) ventilation/perfusion lung scan
B. non-diagnostic (i.e., subsegmental defects or technically inadequate study) helical CT scan
7. Deep venous thrombosis (DVT) of leg or arm
The diagnosis of DVT requires any one of the following:
1. A persistent intraluminal filling defect on contrast venography
2. Noncompressibility of one or more venous segments on B mode compression ultrasonography
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3. A clearly defined intraluminal filling defect on contrast enhanced computed tomography
8. New Clinically Important Atrial Fibrillation
New clinically important atrial fibrillation is defined as new atrial fibrillation that results in angina,
congestive heart failure, symptomatic hypotension, or that requires treatment with a rate controlling
drug, antiarrhythmic drug, or electrical cardioversion.
9. Re-hospitalization for Vascular Reasons
Re-hospitalization for vascular reasons is defined as re-hospitalization for M1, cardiac arrest, stroke,
congestive heart failure, ischemic symptoms with ST or T wave changes on an ECG, cardiac arrhythmia,
cardiac revascularization procedure, deep venous thrombosis, pulmonary embolus, any vascular surgery,
or bleeding.
10. Life-threatening bleeding
Life-threatening bleeding is bleeding that is fatal, or leads to: significant hypotension that requires
inotrope therapy, urgent (within 24 hours) surgery (other than superficial vascular repair), or intracranial
hemorrhage.
11. Major bleeding
Major bleeding is defined as bleeding that is not specified under “life- threatening bleeding” above, and
results in a postoperative hemoglobin < 70 g/L. and the patient receiving a transfusion of > 2 units of red
blood cells; results in a hemoglobin drop of > 50 g/L. and the patient receiving a transfusion of > 2 units
of red blood cells; results in the patient receiving a transfusion of > 4 units of red blood cells within a 24
hour period; leads to one of the following interventions (i.e., embolization, superficial vascular repair,
nasal packing); OR is retroperitoneal, intraspinal, or intraocular (confirmed clinically or on imaging).
12. Clinically important hypotension
Clinically important hypotension is defined as a systolic blood pressure <90 mm Hg requiring fluid
resuscitation, intra-aortic balloon pump, an inotropic or vasopressor agent, or study drug
discontinuation.
13. Clinically important bradycardia
Clinically important bradycardia is defined as a heart rate < 55 beats per minute requiring a temporary
pacemaker, sympathomimetic agent, atropine, or study drug discontinuation.
15. Congestive heart failure
The definition of congestive heart failure requires at least one of the following clinical signs (i.e. any of
the following signs: elevated jugular venous pressure, respiratory rales/crackles, crepitations, or
presence of S3) and at least one of the following radiographic findings (i.e., vascular redistribution,
interstitial pulmonary edema, or frank alveolar pulmonary edema).
16. New acute renal failure requiring dialysis
Dialysis is defined as the use of a hemodialysis machine or peritoneal dialysis apparatus.
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Study Flow Chart

INCLUSION CRITERIA

Patients undergoing noncardiac surgery are eligible if they meet ALL of the following criteria:

1.2 45 years of age
2. expected to require at least an overnight hospital admission after surgery

3. fulfill > 1 of 5 criteria for increased risk of perioperative cardiovascular risk
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\
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A y
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] ]
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Short-term follow-up at 30 days
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Long-term follow-up at 1 year
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1.0 INTRODUCTION AND RATIONALE

During the last few decades, substantial advances in noncardiac surgery have impraged dise
treatment and patientsO quality of life. As a result, the number of patients undergoing noncardiac
surgery is growing. A recent study that usadyical data from 56 countrissggests that 200 million
major noncardiac surgical procedures are unklentannually around the world.

Noncardiac surgery is associated with major vascular complications (i.e., vascular death,
nonfatal myocardial infarction [MI], nonfatal cardiac arrest, and nonfatal stroke). Worldwide,
approximaely 3-5 million adult patients annually suffer a major perioperative vascular complication in
the first 30 days after surgeTy number similar to the annual global incidence of new patients acquiring
human inmunodeficiencyirus (HIV).? There is not a single established effective and safe intervention
to prevent major perioperative vascular complicatfofide striking absence of prophylactic
interventions reflects the paucity of large randomized controlled trials (RCTs) evaluating perioperative
interventions. Major perioperative vascular complications arefiie a major neglected public health
problem.

We recently completed the largest RCT focused on cardiovascular complications in noncardiac
surgery (the PeriOperative ISchemic EvaluatldfPOISE1] Trial).> In POISE1, we randomized
8,351 patientsvith, or at risk of, atherosclerotic disedsem 190 hospitals in 23 countries to receive
extendedrelease metoprolol succinatadtoprolol CR or placebo starting-2 hours prior to surgery
and continuindor 30 days.Metoprolol decreased the-8@y risk ofMI (hazard ratio [HR], 0.73; 95%

Cl, 0.630.89) but increased the risk of death (HR, 1.33; 95% CI;1.D8) and stroke (HR, 2.17; 95%
Cl, 1.263.74). These harmful consequences, unanticipated iBIOISEL, have influenced thinking
in this area andlighlightthe importance and need fargeRCTsin perioperativanedicine.

Thereareencouraging laboratoyphysiology, operative antbn-operative data suggesting that
perioperativdow-dose clonidie and lowdoseacetytsalicylic acid(ASA) may preventll-cause
mortality and nonfatal Mithout excessive risk ahajorbleedingand clinically important
hypotension We will undertake a large international factorial RCT to establish the effectssef2he
interventions in patients undergoing noncardiac surgery. We call this RCDis&=2 Trial.

1.1 Principal Research Question

What is the effect of lovdose clonidine versus placebo and-d@se ASA versus placebo on the
30-day risk of allcause mdality or nonfatal Ml in patients with, or at risk of, atherosclerotic disease
who are undergoing noncardiac surgery?

1.2 Need for POISE2 Trial
1.2.1 Pathophysiology of perioperative Ml

Ml is the most common major perioperative vascular complicatiothel placebo group of the
POISE1 Trial 1.4% of the patients suffered a vascular death, 0.5% suffered a stroke, 0.5% suffered a
nonfatal cardiac arrest, and 5.7% suffered an Ml in the first 30°dBgsoperative M| carries a poor
prognosis.In the POISEL Trial 11.6% of the patients suffering a perioperative Ml died within the first
30 days, and both asymptomatic and symptomatic perioperative MIs were powerful independent
predictors of death at 30 dafedds ratio [OR] 3.45; 95% CI, 2.2041 and OR 3.31; 95% ClI, 1-7/8
6.15, respectively). Further, a metanalysis of noncardiac surgery studies suggests that an elevated
troponin after surgery is a etrg independent predictor of mortality up to 1 year after su(@aR6.7;
95%Cl, 4.1-10.9)° Insights from the pathophysiology of perioperative Ml may inform the type of
intervention that will prevent this event.

Rupture of atherosclerotic plaque with superimposeatialthrombosis constitutes the
underlying pathophysiology in the majority mérn-operativeMls.” Among patients sféring anon
operativeMl|, 64-100% have coronary artery plaque fissuring an®@®%% have an acute luminal
thrombus®*3
1.21.1 Potential role of supplgiemand mismatcim the pathophysiology gerioperative Ml
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In contrast to noperative MI,myocardial oxygen supplggemand mismatctepresents a
commonly proposed mechanism of perioperakilé* Patients undergoing major noncardiac surgery
experiencan increase in sympathetic outjguid hence rise in catecholamin&s” that result iman
increase irheart rate and hence myocardial oxygen dematfdNoncardiac surgerig alsoassociated
with hypothermiathat leads t@hivering whichincreases myocardial oxygen demand and is associated
with myocardial ischeia® In acoronaryartery with a high grade stenasiise supply responsg
limited, and can result isupplydemand mismatckl when myocardial oxygen demand increases

Consistent with this hypothesisyo small retrospective autopsy sesl(<70 patients in total)
reported tht twothirdsof the patients who suffered a fatal perioperatitehad significant left main or 3
vessel coronary artery disea&&’ Most patients did not exhibit plaque fissuring anty @out onethird
had an intracoronary thrombu&lthoughthe timing of the autopsies relative to Més may have allowed
resolution of intracoronary thrombus, these data suggesiimefatal perioperativéls aresecondary to
supplydemand mismatch
1.2.1.2 Potential roleof coronary thrombus in the pathophysiologypefioperative Mi

An alternative mechanism of perioperatMe is that the acute stress of surgery and mechanical
tissueinjury induce a hypercoagulabieflammatorystate that increasehe risk of coronary thrombus
formation. The ympathetichyperactivityassociated with surgepromotes hypercoagulability by up
regulating coagulation and platelets and deegulating fibrinolysi€**® Theincrease in perioperative
catecholamines is also associated with aregse in coronary slestress, whicimay trigger plague
fissuring and acute coronary thrombdéidNoncardiac surgerglsoresults in inflammation (e.g., an
increase itumor necrosis factoDf TNF- D@nterleukin [IL] -6, and IL-8) that may have a dirécole in
initiating plaque fissuring and acute coronary thrombsis

A small study of 21 patients who suffered a perioperdive’ho had undergone a coronary
angography prior to vascular surgery revealed that the majority of nonfatal periop&titigecurred in
arterieswithouta highgrade stenas, suggeshg that these events magveresuledfrom anacute
coronary artery thrombosi8. Further evidence to supporetthrombosigypothesis comes from the
Coronary Artery Revascularization Prophylaxis (CARRB}I.>” This trialrandomized 510 patients
undergoing elective vascular surgery who had at least one coronary arterpwitlastenosis that
was suitable for revascularizan to receive coronary artery revascularization or no coronary artery
revascularization before vascular surgery. This faiééd todemonstrate a significareduction in the
risk of perioperativeMl in the patientsandomized taundego coronary revacularization. Isupply
demand mismatch the cause of perioperati%él, one would expect the risk perioperativeMlI to
decrease witlsoronary revascularization prior to noncardiac surgery.

Given the limitations of the evidence, it is not possibldraw firm conclusions regarding the
pathophysiology of perioperative MI. 1t is likely that both mechanisms of perioperative Ml (i.e.,supply
demand mismatch and coronary thrombus) account for a portion of the perioperative MlIs. Figure 1
summarizes thphysiological changes that occur with surgery and how they may result in an MI. A
perioperative prevention trial would ideally impact both proposed mechanisms to provide the greatest
potential for benefit.
1.2.2Laboratory and physiology evidence suggés clonidine may preventdeath and nonfatal MIs
in patients undergoing noncardiac surgery

Like betablockers, alph& agonists (e.g., clonidine) attenuate the perioperative stress response,
but they do so through a different mechanism. Alplaagonists a@mn central and presynaptic receptors
to inhibit the release of norepinephrimadng to a reductionn central sympathetic outflady 2°
Cloniding the most available alpHaiagonist, has a numberattributesthat make it attractive as a
potentid agent to preverperioperative MI and deathPerioperative clonidineducessympatholysis?®
! hasanalgesit®>* andanti-shivering effects> reduces myocardial oxygen uptakend reduce TNF-
DIL-6, and 11-:8.3"*® A metaanalysis o noncardiac surgery clonidifRCTs (total 358 paties)
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found a reduction imyocardial ischemiéased upon Holter recordings) waloniding withoutan
increased risk diemodynamidnstability>° Perioperative clonidine trials have also demonstrated that
clonidine decreases the average heart rate during the perioperative®p&tdsiven these
physiological changes, which may minimize the risk of suplgi;mand mismatch (i.e., sympatholytic,
analgesic, and anshiveing effects) and thrombus formation (i.e., sympatholytic, analgesic, and anti
inflammatory effects), clonidine may prevent major perioperative vascular evimbsit incurring an
increased risk of events mediated through hemodynamic instability, pantiycstioke.
1.2.3Experimental evidenceand relevant systematic reviewgvaluating the effects ofalpha-2
agonists and clonidinen patients undergoing noncardiacsurgery
1.2.3.1 Alpha2 agonist data

A metaanalysis of alph& agonists (clonidine, dexmedenidine, mivazerol)ncluded 12
noncardiac surgefRCTs* The authors of this systematic review reported separately the results for
patients who had vascular surgery and patients who had nonvascular noncardiac surgery.-The meta
analysis demonstrated a statiatly significant reduction in both death (39 evenggtive risk RR]
0.47; 95% CI, 0.28.90) andVl (110 events; RR 0.66; 95% CI 0-8804) with alpha agonist therapy
among the vascular surggrgtients The investigators found no effect on motia{B1 events; RR
1.09; 95% CI 0.522.09) andVll (62 events; RR 1.25; 95% CI 0-231) among the nonvascular
noncardiac surgenyatients The6 trials thatreported hypotension did notggestan increase
hypotension with aalpha2 agonist (RR 1.035% CI 0.891.21).

The likelihood of a true subgroup effect is l6%Although there were 12 RCTs included ifsth
metaanalysis a singletrial of mivazerolaccounted foB0% of the deaths and 91% of the Miswhile
this trial randomized 2854 patients, the published report excludes 957 of these patients at high risk of
coronary artery disease in whom an interim analysis demonstrated a lower than expected évent rate.
The investigatorseportedon the remaining 1897 patients with édished coronary artery disease
among whom 91 (9.5%) assigned mivazerol and 100 (10.6%) assigned placebo suffered a death or
nonfatal Ml (risk ratio 0.89; 95% ClI, 0.6I7.18). The authors reportedstatistically significant
reduction in tis composite outcome withiwazerol only for the subgroup of vascular surgery patjents
but there was no interaction P value reported and no prior hypothesis for a subgroup effect.
1.2.3.2 POISE2 Pilot Trial

Since this prior metanalysis, we have conducted the POBEilot. We report here the data on
the first 60 patients included in this pilot, Table 1. In the PE@3Hot 6 of 30 clonidine patients versus
10 of 30 placebo pants developed clinically important hypotension. Although the PQIBHot is
small these results are encouraging and suggest that the R@I&kdine regimen may allow us to
obtain the benefits we demonstrated in PO1SEhile mitigating the risks thhappeared to have
primarily occurred through clinically important hypotension.
1.2.3.3 Updated perioperative clonidine metzalysis

The outdated perioperative clonidine matalysis mentioned above (section 1.2.2) included
only 2 noncardiac surgeryaidine trials>®> We therefore conducted a systematic review and-meta
analysis of claidine given to patients undergoing noncardiac surgery, which also includes the POISE
Pilot data. Thirtytwo RCTs met oueligibility criterig 30 3! 3330 3740448

Table 2 reports the perioperative clonidine rratalysis results. There was a statistically
significant reduction in mortality with clonidine (RR 0.27; 95% CI, 60099), but there were only 10
deaths in total makingpis result unreliable. The MI, stroke, and congestive heart failure results are also
encouraging but limited by few events. Myocardial ischemia was less common among the patients
randomized to clonidine (19.3%) compared to control (31.0%) (RR 0.66; $59%1G0.89).

Table 3 reports the clinically important hypotension results. The results demonstrate a
significant increase in clinically important hypotension with clonidine (RR 1.51; 95% C#11920, but
there was moderate heterogeneifyd(%). Our a priori hypothesis for heterogeneity based upon low
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dose clonidine (daily effective dose < 0.3 mg) versus-Hage clonidine (daily effective dos€).3mg)
explained this heterogeneity. The trials evaluating-digge clonidine, but not those evalng low-
dose clonidine, demonstrated a significant increase in clinically important hypotension (P value for the
test of interaction between these subgroups was < 0.01). Importantly, tdedewlonidine trials
showed the same positive trends as tlgl-tbse clonidine trials regarding the other outcomes (e.g.,
mortality). Since clinically important hypotension had the largest popwattabutable risk for stroke
in POISEL, the results suggest we will not find an increased risk of stroke witddees clonidine.

A metaanalysis of the lowdose clonidine RCTs demonstrates that-ttivge clonidine reduces
heart ratdmean difference =5.94; 95% CI1,-9.61,-2.27). No trials reported any rebound hypertension
after discontinuation of the short courséperioperative clonidine.
1.2.4Perioperative clonidine may reduce intermediateterm mortality

An elevated troponin measurement after surgery is an independent predictor of death at 1 year.
It has been hypothesized that perioperative ischemiasesulnstable coronary plagues that are prone
to fissuring weeks to months later, resulting in cardiac eVérithis hypothesis, if correct, would
explain how clonidine (which prevents perioperative myocardial ischemia) might, even after its
discontinuation, ffect intermediatéerm (i.e., 1 year) vascular events.

Wallace and colleagues undertook an RCT evaluating the effect of 4 days of perioperative
clonidine in patients undergoing noncardiac surgér@lonidinedemonstrated an absolute risk
reduction (ARR) of 5.4% for mortality at 30 days (total of 5 deaths, p=0.048) and demonstrated an ARR
of 14% for mortality at 2 years (total of 38 deaths, p=0.035). These encouraging but limited data
(Wallace is the only cludine trial that reported following patients beyond 30 days) highlight the need
for further RCTs to examine whether perioperative clonidine reduces intermiediatenortality.
1.2.5Current perioperative clonidine practicesand feasibility of a periopeative clonidine RCT

We are currently conducting a 40,000 patient prospective cohort study (i.e., VISION) in 10
centres in 7 countries. VISION is evaluating a representative sample of padénygars of age who
are undergoing noncardiac surgery. K& first 6000 patients included in VISION, 2839 fulfilled the
POISE?2 eligibility criteria and only 1.2% of these patients received an é@ggonist sometime during
the perioperative period. These data demonstrate that clonidine is used infrequéetlyenoperative
setting; indicating that the available information on clonidine has not impacted clinical practice. These
data also indicate that it should not be difficult to recruit patients into a perioperative clonidine trial, as
confirmed by our PGSE-2 pilot where 3 centres enrolled 60 patients, and each centre recruited on
average > 3 patients per week. The infrequent routine use of perioperative clonidine and our rapid
recruitment rate in the POISEPIilot demonstrate the feasibility of the P&13 Trial.
1.2.60bservational and experimental evidence regarding the effects of initiating and withdrawing
ASA in the non-operative setting

The AntithromboticTrialistsO @llaboration undertook a metmalysis oRCTsevaluating the
effects of initating antiplatelet therapy. This neoperative metanalysis included 195 trials involving
135,640 patients and 17,207 major vascular evéltis metaanalysis demonstrated that ASA reduced
nonfatalMI by one third, nonfatal stroke by one quarter, muadtality by one sixth in patients with or at
high risk of atherosclerotic diseaSeThis metaanalysis also demonstrated that{idese ASA (75150mg
daily) was as effective but less gastrotoxic than higher doses, but in acute settings an initial loading dose of
160 mg of ASA (which is sufficient to provide rapid and complaetebition of TXA, mediated platelet
aggregatiorl) may be required

A recent metanalysis of 3 prospective cohort studies that included 34,344 patients evaluated the
effects of discontinuing ASA in the naperative setting® ASA discontinuation was associated with an
increased riskor thrombotic events (RR.82 95% ClI, 1.522.18; f = 0%).
1.2.7Laboratory and physiology evidence that suggest8SA may preventvascular death and
nonfatal myocardial infarctions in patients undergoing noncardiac surgery
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Immediately after noncardiac surgepgatients experience a rise in circulating platelet release
products’® Platelet surface catalyzing coagulation reactions facilitate thrombin generation and these
events may promote thrombus formation and leearterial occlusion in the perioperative setfing.
Acute withdrawal of chronic ASAesults in a prahrombotic state (i.e., increased thromboxape A
[TXA ] and decreased fibrinolysi§)/® Given these physiological changes, ASA initiatasnfor
chronic usersASA continuation and the associatedhibition of platelet aggregationmay prevent
major perioperative vascular evettisough inhibition of thrombus formatidt
1.2.8 Experimental evidenceand relevant systematic reviewgvaluating the effects ofASA in
patients undergoing noncardiacsurgery

We have undertaken a systematic review and-aeddysis of perioperative ASA trials that
included patients undergoing any type ohoardiac surgeryFifteenRCTs fulfilledeligibility criteria
andare ircluded inour systematic reviev” %

Table 4 reports our perioperative ASA matalysis results. Both athuse mortality (RR 0.85;
95% CI, 0.631.14) and vascular mortality (R&R59; 95% CI, 0.28..25) show trends towards benefit
from perioperative ASA. In contrast, 58 of 9069 patients assigned ASA and 43 of 9037 patients
assigned control suffered a nonfatal Ml (RR 1.31; 95% CI,-0.88). This trend towards harm was
identified in trials that did not routinely monitor daily cardiac biomarkers after surgery, except for the
POISE?2 Pilot, and in total there were only a moderate number of nonfatal Mls. Thenadyais did
not demonstrate an impact on nonfatal stroke with peragjye ASA (total 125 events; RR 0.91; 95%
C10.641.29), and suggested a trend towards fewer nonfatal pulmonary emboli with ASA (total 91
events; RR 0.74;% CI, 0.491.11). Perioperative ASA demonstrated an increase in major bleeding
(total 357 eventRR 1.47 95% Cl, 119-1.80).

Although there were 19 trials in our ASA metaalyses th@ulmonary Embolism Prevention
(PEP) Trial dominated contributing the majority of patients and ef2R&P was a trial of hip
fractures focused on pulmonary emboli, and they did not monitor for perioperative Mlailyth d
troponin measurements. PEP provides important information, but there is a need for a large
perioperative ASA trial that includes the majority of noncardiac surgeries and actively monitors for
perioperative MIs.

1.29 Low versus high-dose ASA

The only surgical trial that has compared low versus fdgke ASA randomized patients
undergoing carotid endarterectomy to idase ASA (i.e., 709 patients assigned 81 mg/day and 708
patients assigned 325 mg/day) and they had a lower risk (i.e., 6.2%) aftheymutcome (i.e., a
composite of death, nonfatal MI, and nonfatal stroke at 3 months) than the patients randomizediogehigh
ASA (i.e., 715 patients assigned 650 mg/day and 717 patients assigned 1300 mg/day) of which 8.4%
suffered the primary outcome 0.03® Recently the CURRENT OASI3 Trial was presented at the
European Society of Cardiology 2009 Congress. This trial of 2ltuzses of ASA randomized 25,087
patients suffering an acute coronary syndrome to ASAObg per day versus ASA 3825 mg per
day. At 30 day followup there was no difference between the groups regarding major cardiovascular
outcomes (i.e., cardiovascular death, myocardial infarction, and stroke). Given this evidence we will
evaluate lonwdose ASA100ng per day in POIS-2.
1.2.10Current perioperative ASA practicesand feasibility of a perioperative ASA trial

In POISEL, 36.1% of the participants took ASA sometime in the week prior to surgery, and
39.7% took ASA sometime during their hospital admissiBacause 84%fdhe patients in POISE
underwent general, orthopedic, or vascular surgergonducted arosssectional survey of all
practicingCanadian general, orthopedic, and vascstiageons* Our survey demonstrated marked
variations among surgeons regarding the starting and holding of ASA around the time of surgery. A
majority of respondents also reported a willingness to have their patients participate in a perioperative ASA
trial. Our surveyidentifiedthe need for, ansupport of a large randorred trial of perioperative ASA
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among patients undergoing noncardiac surgery. Our recruitment rate in the PBiI8EIemonstrates the
feasibility of recruiting patients into @poperative ASA trial.
1.211 Summary of why POISEZ2 is needed now

Laboratory and physiology evidenseggests clonidine may minimize the risk of supgynand
mismatch and thrombus formation; perioperative trial evidence demonstrates clonidinéspreven
myocardial ischemia and suggests clonidine may prevent Ml and mortality in both the short and
intermediateterm. Perioperative trials also suggest-ldose clonidine does not result in hemodynamic
instability, making an increase in stroke less likeDespite this evidence, clonidine is uncommonly
used in the perioperative setting. The need for a large adequately powered perioperatoselow
clonidine trial to settle the issue in a clear way that will drive subsequent practice is compelling.

Laboratory and physiological evidence suggests A&A initiation or, for chronic usersASA
continuationmay prevent major perioperative vascular eveiiise perioperative trial evidence suggests
ASA may prevent mortality, but the effect on Ml is unclear tn@dncreased risk of bleeding
imprecise. There is overwhelming RCT evidence in theapmrative setting that ASA prevents death,
MI, and, stroke. Observational data suggest that ASA discontinuation in topearative setting
results in adverse thmbotic events. A perioperatigarotid endarterectoniCT of 2849 patients
demonstrated improved outcomes with idase ASA compared to higlose ASA. Our national
surveydemonstrates that perioperative ASA usage is variable, identifygnigeed forandcommunity
interest ina largeperioperativelow-doseASA trial.

2.0 PLAN OF INVESTIGATION
2.1 Trial Objectives
2.1.1 Primary efficacy djectives

To determine the impact of ledose clonidine versus placebo and-d@se ASA versus placebo
on the 36day risk of allcause mortality or nonfatal Ml in patients with, or at risk of, atherosclerotic
disease who are undergoing noncardiac surgery.

2.1.2 Secondary efficacy objectives

1. To determine the impact of perioperative administration ofdose clondine and separately
low-dose ASA on each of the following individual secondary outcomes at 30 days after randomization:
all-cause mortality, vascular mortality, MI, nonfatal cardiac arrest, cardiac revascularization procedure,
pulmonary emboli, deep venotisombosisclinically important atrial fibrillationamputation,
peripheral arterial thrombosis, infection/sepsfiospitalization for vascular reasons, length of hospital
stay, length of intensive care unit / cardiac care unit (ICU/CCU) stay, andautgrenal failure
requiring dialysis.!

2.To determine the impact of perioperative administration ofdoge clonidine and separately
low-dose ASA on the composite of-athuse mortalitynonfatalMI, and nonfatal stroke at 30 days after
randomization.

3. To determine in each ASA stratum the impact on a composite outcomecatis#i mortality,
nonfatal MI, cardiacevascularization procedure, nonfatal pulmonary emboli, and nonfatal deep venous
thrombosis at 30 days after randomization.

2.1.3 Safety bjectives

1. To determine the impact of perioperative dd@se clonidine on each of the following
individual outcomes at 30 days after randomization: stroke, clinically important hypotension, clinically
important bradycardia, and congestive heart failure.

2. To determine the impact of perioperative {dose ASA on each of the following individual
outcomes at 30 days after randomization: strokethifeatening bleeding, and major bleeding.

2.1.4 One year followup objectives

1. To determine the impact oépoperative administration of ledose clonidine and separately

low-dose ASA on altause mortality and nonfatal Ml at 1 year after randomization.
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2.To determine the impact of perioperative administration ofdoge clonidine and separately
low-dose ASAon the composite of alause mortalitynonfatalMl, and nonfatal stroke at 1 year after
randomization.

3. To determine the impact of perioperative administration ofdoge clonidine and separately
low-dose ASA on each of the following individual sedary outcomes at 1 year after randomization:
all cause mortality, vascular mortality, Ml, nonfatal cardiac arrest, cardiac revascularization procedure,
stroke,pulmonary emboli, deep venous thrombpamputation, peripheral arterial thrombosieyw
diagnasis of cancerdiagnosis of recurrent cancand rehospitalization for vascular reason.

2.2 Trial Design

POISE?2 is an international RCT of 10,000 patients with, or at risk of, atherosclerotic disease
who are undergoing noncardiac surgery. Utilizing a 22€2orial design, POISE will determine the
effect of lowdose clonidine versus placebo and{d@se ASA versus placebo in the perioperative
setting. Patients, health care providers, data collectors, and outcome adjudicators will be blind to
treatment Bocation.
2.3Sample Size

Our perioperative metanalysis suggested that clonidine had an RR of 0.27 for mortality and
0.45 for M, but the confidence intervals were wide. Given the multitude of pathogenic mechanisms
associated with perioperatit, it is only realistic to expect a moderate relative treatment étfect
was the case in POISB.” Therefore, we assume clonidine will result in a HR of 0.75 for the primary
outcome (alcausamortality or nonfatal MI). Our perioperative metaalysis suggested ASA had a RR
of 0.85 for alticause mortality and 1.31 for nonfatal Ml, but the confidence intervals were wide. The M
data are inconsistent with the overwhelming evidence in the@peative setting in which ASA results
in a RR of 0.70 for MI° Further,the observational ASA withdrawal data suggest an increased risk of
thrombotic events with ASA discontinuatiéh Therefore, we believe it is meprobable that ASA will
result in a moderate treatment effect consistent with a HR of 0.75 for the primary outcome.

Table 5 presents our sample size calculations. We used the control event rateaiosell
mortality and nonfatal Ml in POISE and adjsted thisevent rate accounting for the factorial design
(i.e., both interventions will have a HR of 0.75), and this suggests a placebo event rate @6r1%
sample size calculation also takes into account patients discontinuing their study drugl We w
undertake a trial of at least 10,000 patients as this will provide 84% power if our event rate is 6.1% and
81% power if our event rate is 5.6%<@led alpha = 0.05).

3.0 ELIGIBILITY CRITERIA
3.1 Inclusion Criteria

Patients a eligible if they:

1. areundergoing noncardiac surgery

2. aree \ H Bfldge;

3. areexpected toequire at least an overnighadpital admission after surgeAiND

4. fulfill > 1 of the following5 criteria:

A. history of coronary artery diseaas defined by any ored the following 6 criteria
I. history ofangina
ii. history of amyocardial infarction or acute coronary syndrome
iii. history of asegmental cardiac wall motion abnormality on echocardiography
or a segmental fixed defect on radionuclide imaging
iv. history of apositive radionuclide exercise, echocardiographic exercise, or
pharmacological cardiovascular stress test demonstrating cardiac ischemia
v. history of acoronary angiographic or CT coronary angiographic evidence of
atherosclerotic stenosis RI WKH GLDPHWHU RI DQ\ FRURQDU\ D
vi. ECG with pathological Q waves in two contiguous leads
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Vil. previous coronary artery revascularization, i.e. percutaneous coronary intervention
(PCI) or coronary artery bypass graftgeny (CABG)
B. history ofperipheral vascular diseaas defined by physician diagnosis of a current or
prior history of any one of the following 4 criteria
I. intermittent claudication
ii. vascular surgery for atherosclerotic disease
iii. an ankle/armystolic blood pressure rat©0.90 in either leg at rest
iv. angiographic or doppler study demonstrating0% stenosis in a noncardiac artery
C. history ofstrokeas defined by any one of the following 2 criteria
i. a physician diagnosis of stroke
il. CT or MRI evidence of a prior stroke
D. undergoing major vascular surgetgfined as alvascular surgery except arteriovenous
shunt, vein stripping procedures, carotid endarterectomneendovascular abdominal aortic
aneurysm repair (EVARDOR
E. any 3of 9 risk criteria
i. undergoing major surgedefined asntraperitoneal, intlnoracic,retroperitoneabr
major orthopedic surgely.e., hp arthroplasty, internal fixation of hip or femur, pelvic
arthroplasty, knee arthroplasty, abekreee amptationor amputation belovheknee but
abovethefoot)
ii. history of congestive heart failudefined as physician diagnosis of a current or prior
episode of congestive heart failure OR prior radiographic evidenaesotilar
redistribution, interstitial puhonary edema, or frank alveolar pulmonary edema
iii. history of atransient ischemic attack
iv. diabetesand currently taking an oral hypoglycemic agent or insulin
v.age> 70 years
vi. hypertension
vii. serum creatinine > 175 urdb (> 2.0 mg/dl)
viii. history of smoking within 2 years of surgery
ix. undergoing emergent/urgent surgdefined as surgery that a surgeon schedules to go
to the operating roomwithin 48 hours of an acute presentation to the hospital
3.2 Exclusion Criteria
We will exclude matients meeting any of the following criteria:
1. consumption of ASA within 72 hours prior to surgery;
2. hypersensitivityor known allergyto ASA or clonidine;
3. systolic blood pressure < 105 mm Hg;
4. heart rate < 55 beats per minute in a patigm does not have a permanent pacemaker;
5. second or third degree heart block without a permanent pacemaker;
6. active peptic ulcer disease gastrointestinal bleeding within previous 6 weeks
7.intracranial hemorrhage (including subdural hematanthparenchymal hematoma as a
complication of primary ischemic stroke) documented by neueging, in the 6 months prior to
randomization.This does not include petechial hemorrhagic transformation of a primary
ischemic stroke
8. subarachnoid hemorrhageepidural hematoma unless the event occurred more than 6 months
prior to randomization and the offending aneurysm taria lesion has been repaired;
9. drug-eluting coronary stent in the year prioramdomizatior?®
10. baremetal coronary stent in the 6 weeks ptimrandomizatiori?
11. thienopyridine (e.g., clopidogrel, ticlopidine, prasugrel) or ticagrelor within 72 hours prior to
surgery; or intent to restaathienopyridine or ticagrelor during the first 7 days pqst or
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currently taking an alpha agonist, alpha methyldopenonoamie oxidase inhibitors or

reserpim;

12. planned us®during the first 3 days after surgddyherapeutic dose anticoagulation (e.g.,

dabigatran > 250 mg/day, ovaroxabar> 10 mg/day) or a therapeusabcutaneous or

intravenous antithrombot&gent (defined as full dose unfractionated heparin H.25, 000

u/24hrs], low molecular weight heparin [i.e., > 6,000 u/24hrs or enoxaparin: > 60 mg/24hrs], or

fondaparinux [i.e.? 2.5mg/24hrs];

13. undergoing intracranial surgery, carotidarteretomy, or retinal surgery;

14. notconsening to participate in POISE prior to surgeryOR

15. previously enrolled in POISE Trial
4.0 PATIENT RECRUITMENT AND INFORMED CONSENT

We will utilize efficient recruitment strategies we developed in PAISE the majority of
centres, research personnel will screen the patient list in the preoperative assessment clinic to identify
eligible patients. Research personnel will use a variety of screening approaches to capture patients who
do not attend the preofaive assessment clinic, including screening: the daily surgical list in the
operating room, patients on surgical wards and intensive care units, and patients in the preoperative
holding area. Centres will also use all potential patient sources inclashimgy the services of
anesthesia, surgery, and medicine to page the study personnel regarding all surgical admissions through
the emergency department and consultations for ward patients requiring surgery. Research personnel
will approach all eligible atients to obtain informed consent. POISRill enroll patients from
approximately 150 centres in 16 countries.
5.0 RANDOMIZATION

Randomization will occuprior to surgerygoal is 2 to 4 hours prep) for all eligible patients for
whom informed conseris obtained. Research personnel will randomize patients vidnalz4
computerized randomization phone senatéhe coordinating cented the Population Health Research
Institution (PHRI) at the Hamilton Health Sciences and McMaster University, téam@ntario,
Canada The randomization process will use block randomizagiaatified by centre. Study centre
personnel will not know the block size. We will randomize patients in a 1:1:1:1 fashion to receive
clonidine/ASA, clonidine/ASA placebo, clahine placebo/ASA, or clonidine placebo/ ASA placebo.
Patients in the ASA Continuation Stratum and ASA Starting Stratum will be evenly assigned to each of
the 4 randomization groups. Approximately half the PG2Statients will come from each ASA
stratum(i.e., we will ensure that each ASA stratum constitutes as least 45% of the overall trial
population, as we were able to achieve in the PEA$Hot).
6.0 ADMINISTRATION OF STUDY MEDICATION

Medical orders will include all drug administration protocols

6.1 Clonidine or Racebo

Prior to surgery (goal-2 hours) patienttulfilling hemodynamic requirements (i.e., systolic
blood pressure 105 mm Hg and a heart ratb5 bpm)will take 0.2 mg of oral clonidine or matching
placebo and will have a transdsl clonidine (0.2 mg/day) or placebo patch appicetheir upper arm
or chest. The clonidine patch releases clonidine at a constant rate (0.2 mg/day) for 7 days. Patients will
have the patch removed 72 hours after surgerjNo cases of clonidine witlrawal hypertension have
been reported with transdermal clonidine, therefore we do not require a tapering Prdtéss patient
is discharged before 72 hours pogt then the study coordinator will phone the patient to rethied
patientto remove the patch at 72 hours pogt

Oral clonidine is absorbed rapidlycareaches peak serum concentrations withdnhdurs and
demonstrates physiological effects (e.g., a decrease in heart rate) within 1 hour; these effects persist for
24 hours®*® Transdermal clonidine reaches peak serum concentrations at 4&fteuepplication,
demonstrates physiological effects at 24 hours; after removal of the clonidine patch serum
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concentrations and physiological effects can persist f8rdays:*° Giving oral clonidine 2 hours

before surgery will allow us to achieve physiological effects before surgery aedeffests will persist

for 24 hours. Applying the transdermal patet Bours before surgery will allow us to achieve
physiological effects starting around the time the effects of the oral clonidine dose are resolving. This
dosing regimen is consistenttiva low-dose clonidine regimen (i.e., an effective de€e3 mg/day).

6.2 ASA or Hacebo

We will enrolpatients in 1 of 2ASA strata. TheASA ContinuationStratum willinvolve patients
who aretaking ASA chronially; we will randomize these patiertscontinueASA or withdraw ASA
and take a placebo. TI&A Starting Stratum will involve patients who are not taking ASA
chronically;we will randomize these patients to start A@#4placebo.All patients will be randomized
on the day of surgery, and@pximately half the POISE patients will come from each ASA stratum,
as supported by our prior research (i.e., PG23Hlot). Patientan both ASA stratavill receivethe
same trial ASA intervention (i.eejther ASA100mgor matchingplacebo) For the first doseorior to
surgery (goal 24 hours)hey will take2 tabletsorally. After the first dose, patients witike 1 tablet
daily for 30 days in the Starting Stratum and 7 days in the Continuation Stratum, after which they will
resume their regulakSA. Patients who are not able to tak8A orally will receiveit rectally.

We will consider patients who have tak&8A daily for at leastl monthwithin a 6 week period
prior tosurgeryto be on ASAchronically, andwe will enrolthese patients the ASA Continuation
Stratum. In this stratumyve will include patients who have had their ASA withheld sometime in the 2
weeks before surgeryNo ASA s allowedfor 72 hours prior to surgery (outside of the study drug), and
if a patient has taken ASA ihe¢ 72 hours before surgery they are ineligible.

Our decision to allow patients to participate in the Continuation Stratum even if they have taken
their ASA 73 hours prior to surgery was based upon the following 2 points. kérshean life span of
human platelets is approximately 8 to 10 daged &#out 12% of circulating platelets are replaced every
24 tours® %% |n patients treated witASA it may take 10 days for the total platelet paiain to be
renewed, and thus restore normal GOXctivity. OOBrien has demonstrated, however, that abnormal
platelet aggregation after ingestion of aspirin can be corrected ex vivo by 10% normal platelet rich
plasma®® Further, t has been reported thgs little as 20% of platelets have normal GDXctivity,
hemostasis is norm&i® °* ThereforestoppingASA for 72 hours is likely to ensure substantiah(t
complete) recovery of platelet functio®econdjn the ISIS2 Trial that randomized 17,187 patients to
ASA or placebo in the acute Ml setting, they included patients who were taking ASA chronically even if
they took ASA on the day of their Mf. There were 2266 patients in this subgroup, and it demonstrated
a statistically significant reduction in vascular death, consistent with the overall fiiding.

7.0 PLAN TO MINIMIZE RISKS AND MONITORING FOR AND APPROACH TO
POTENTIAL PROBLEMS

Perioperative ASA may increase the risk of major bleeding. To minimize this risk, we are
excluding patients with actevpeptic ulcer disease and patients undergoingcranialor retinal
surgery Further, we are using ledose ASA in POISE.

Multivariable analyses suggested that clinically important hypotension primarily caused the
negative outcomes of death anaké& in POISEL. Perioperative clonidine may result in clinically
important hypotension, but we have incorporated many design features into-P@i&ttnimize this
risk. In POISE2 we require patients to have a SBPO5 mm Hg and a heart rate&b5 beatgper minute
(bpm) to be eligible for the trial and to receive the clonidine study drug, whereas in-RQients
received the study drug if they had a SBPOO nm Hg and their heart rate wass0 bpm. We have
also mandated more frequent monitorindplafod pressure and heart rate in POBS§ge.,prior to study
drug administration, 1 hour after administratiandQ 4 hours for the first 96 hours after surgery
compared to POISE (i.e., we only required monitoring prior to and during administration o
metoprolol). In POISE we are using lovdose clonidine (i.e., < 0.3 mg/day) starting Bours prior to
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surgery and contuing for 72 hours after surgery. The POI3Pilot and our systematic review
provide encouraging evidence that ldwse clonidingloes not induce clinically important hypotension.

Because noistudy antinypertensive medications can also exacerbate the risk of clinically
important hypotension we encourage the following approach for all R@|&fHents:

1. Study personnel will tePOISE2 patients who are taking amgiotensirconverting enzymanhibitor
(ACE-1), angiotensin receptor block€kRB), or renin inhibitorto nottake any of these medications on
the day of surgery. We have conducted a raetdysis of the 3 RCTs that have randomized patients to
either hold or continue their AGEor ARB on the day of surgery, Tablé®$%" Patients taking their
ACE—IFor ARB on the day of surgery demonstrated a higher risk of hypotension (RR 7.7; 95% CI, 3.4
17.2, F 0%).

2. Study personnel will tell POISE patients who are taking any other dntpertensive medications to
not take these medications on the morning of surgery but to take these medications to the preoperative
surgical holding area.

3. In the preoerative surgical holding area (goa#tzhours prior to surgery) study personnel will check
the patientOs vital signs. Study personnel will convey the patientOs hemodynamics to the
anesthesiologist or surgeon managing the case and ask if they wantaghetpatceive any of their
nonACE-I/ARB anti-hypertensive medications and if yes at what dose.

Decisions regarding holding or discontinueitherstudy drug rest with the attending physician.

If a patient develops clinically important hypotensiom@dycardia, study personnel will encourage the
attending physician to consider fluid resuscitation, administering an inotrope or vasopressor,
withholding the patientOs nstudy antihypertensive medication(s), or if applicable changing the
patientOs epidal infusion rate. If the patientOs clinically important hypotension or bradycardia persists
despite these measum@sif the patient requires ongoing inotrope or vasopressor adminisirstiioty
personnel will encourage removal of the patientOs atenpitch. If a patient without a pacemaker
develops asystole or a second or third degree heart block that does not quickly resolve and for which
there is not a likely alternative explanation (e.g., metabolic abnormality) then study personnel will
recommed that removal of the patientOs clonidine patch.

If a patient experienceslife-threatening or major bleed, study personnel will recommend that
the patient have their ASA trial medication held until the bleeding is stabilized. After the bleeding
episale has resolved study personnel will askatiending physiciaif they feel it is safe to restart the
ASA trial medication
8.00THER MANAGEMENT AT THE DISCRETION OF THE ATTENDING PHYSICIAN

All aspects of the patientOs management are at the discratierattending physician. This
includes all decisions on antiplatelet, anticoagulation, andsaftemic therapies. We will encourage
physicians not to prescribe an alghagonist during the first 4 days after surgery while the clonidine
trial medicaton is likely having an effect (i.e., the first 3 days during administration of the clonidine
patch and the 24 hours after removal of the patch when physiological effects are likely to persist). We
will also encourage physicians not to prescribe antiglateerapy during the initial 7 days after surgery
to patients in the ASA Continuation Stratum and for the initial 30 days after surgery to patients in the
ASA Starting Stratum (i.e., periods when the patients will receive the ASA trial medicationgciffsp
indications for an alpha agonist or antiplatelet drug arise, the relevant trial medication can be stopped
while an open label alpkaagonist or ASA is administered. Study personnel will document any open
label usage of an alpthagonist or ASAluring the first 30 days after surgery.

9.0 FOLLOW-UP

PatientOs will have mponin(or CK-MB if troponin is not availabledrawn 6 to 12 hourafter
surgery ad on thdirst, second, and thirdays after surgery. Standard orders will dictate theses tast
drawn. Standard alers willalsoensurepatients havan electrocardiogram (ECG) immediately after an
elevated troponin is detecte8tudy personnel will recommend and attempt to obtain an

16


http://en.wikipedia.org/wiki/Angiotensin-converting_enzyme

1"#$% &()*+,-( ( [*0+12(3(E++- (6899

echocardiogram on patients wah elevatedroponin but n&ECG changes, ischemic symptoms, or
pulmonary edema.

Research personnel will follow patients throughout their time in hospital ewajtiae patients
and revieving their medical records ensuring trial orders are followed and noting any outcomes. The
research personnel will contact patients by phone at 30atal/d yeaafter randomization. If patients
indicate that they have experienced an outcatuely personnel wilbbtain the appropriate
documentation.
10.0 TRIAL OUTCOMES

The overall primary outcoe of the POISE Trial is a composite @ll-cause mortalitynd
nonfatalMI at 30 days after randomizatioA secondary outcome includes the composite edalise
mortality, nonfatalMI, and nonfatal stroke at 30 days after randomizatladividual scondary
outcomes at 30 days after randomization includecalke mortality, vascular mortality, MI, nonfatal
cardiac arrest, cardiac revascularization proceguidejonary emboli, deep venous thrombpsis
clinically important atrial fibrillationamputaion, peripheral arterial thrombosis, infection/sepsis,
rehospitalization for vascular reasons, length of hospital stay, length of intensive care unit / cardiac care
unit (ICU/CCU) stay, andew acute renal failure requiring dialysis. In each ASA stratanyill also
assess a composite outcome ofcallise mortality, nonfatal Ml, cardiaevascularization procedure,
nonfatal pulmonary emboli, and nonfatal deep venous thrombosis at 30 days after randomization. The
safety outcom®in the ASA trial are strak, congestive heart failure, litareatening bleeding, and
major bleeding at 30 days after randomization. The safety outcomes in the clonidine trial are stroke,
clinically important hypotension, clinically important bradycardia, and congestive hearé &iB0
days after randomization.

For the tyear followup our primary outcome is athuse mortality and nonfatal MA
secondary outcome includes the composite efalise mortalitynonfatalMI, and nonfatal stroke at 1
year after randomizatiorSecondary year followrup outcomes include each of the following
individual outcomes: all cause mortality, vascular mortality, MI, nonfatal cardiac arrest, cardiac
revascularization procedure, strokeJmonary emboli, deep venous thrombpamputationperipheral
arterial thrombosisiew diagnosis of cancatiagnosis of recurrent cancand rehospitalization for
vascular reasonAppendix provides definitions for all outcomes.
11.0 ADJUDICATION OF TRIAL OUTCOMES

Outcome adjudicators (a committee ohadians with expertise in perioperative outcomes) who
are blinded to treatment allocation will adjudicate the following outcomes: death (vascular versus non
vascular), Ml, nonfatal cardiac arregtiilmonary emboli, deep venous thrombpstsoke, life
threatening bleeding, major bleedirand peripheral arterial thrombasig/e will use the decisions of
the outcome adjudicators for all statistical analyses of these events. Drs. Gordon Guyathando
Botto will Co-chair the Adjudication Committee.
12.0DATA ANALYSES

Wewill analyze patients in the treatment group to which #rewllocated according to the
intentionto-treat principle We will compare patients allocated to clonidine with patients allocated to
clonidine placebo, and we will comparatignts allocated to ASA with patients allocated to ASA
placebo.
12.1 Main Analyses

We will present the tim#o-the first occurrence of one of the components of the primary
outcome usinghe KaplanMeier estimator. We will use legnkteststo comparehe rate of
occurrence of the primary outcome betweenAB& versus ASA placebo group and separately the
clonidine versus the clonidine placebo group. We will@se proportional hazards modeb estimate
the effect of clonidine, and of ASA, on the bed ratio for thgrimary and secondary outcon(@sth
stratification according to whether treatment included the other agemt)wviN¢alculate the hazard
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ratios and their associated 95% confidence intervals. We will infer statistical significance if the
computed 2-sided p-value is < 0.05. We anticipate that the treatment effect of clonidine and ASA, if
present, will act independently, but we will, however, evaluate the possibility of synergism or
antagonism by formally testing the interaction term in a Cox model.

12.2Subgroup Analyses

Cox proportional hazards models assessing the primary outcome will provide the basis for
evaluating the clonidine subgroup analyses (i.e. neuro-axial blockade, vascular surgery, and baseline risk
according to number of eligibility criteria) and the ASA subgroup analyses (i.e. ASA stratum, diabetes,
creatinine > 175 pmol/L, and baseline risk according to number of eligibility criteria). We will infer a
subgroup effect if the interaction term of treatment and subgroup is statistically significant at P < 0.05.
12.3 Interim Analyses

Three interim efficacy analyses based on the primary outcome will occur when 25%, 50% and
75% of the 30-day data are available. The External Safety and Efficacy and Monitoring Committee
(ESEMC) will employ the modified Haybittle-Peto rule of 4 standard deviations (SDs) ( D= 0.0001) for
analyses in the first half of the trial and 3 SDs ( D= 0.00047) for all analyses in the second half.'® '*’
For a finding of 1 or both active treatments to be considered significant, these predefined boundaries
will have to be exceeded in at least 2 consecutive analyses, 3 or more months apart. The Dlevel for the
final analysis will remain the conventional D= 0.05 given the infrequent interim analyses, their
extremely low Dlevels, and the requirement for confirmation with subsequent analyses.

The ESEMC will monitor for an adverse impact of clonidine on stroke or mortality, or ASA on
stroke, life-threatening bleeding, or mortality. For these analyses, a 3 SDs excess in the first half and a
2.6 SDs excess in the second half of the trial would trigger discussions about stopping for harm.

At any time during the trial if safety concerns arise the ESEMC chairperson will assemble a
formal meeting of the full committee. The ESEMC will make their recommendations to the Operations
Committee after considering all the available data and any external data from relevant studies. If a
recommendation for termination is being considered the ESEMC will invite the Operations Committee
to explore all possibilities before a decision is made.

130 REPORTING SERIOUS ADVERSE EVENTS

We define serious adverse events (SAEs) as those which are fatal, life threatening
or fulfill a definition of being clinically important. Efficacy or safety outcomes will not be considered as
SAEs, except if, because of the course or severity or any other feature of such events, the investigator,
according to his/her best medical judgment, considers these events as exceptional in this medical
condition. All events considered as part of the primary, secondary, or safety events (as outlined in
section 10.0), should be reported on the appropriate page(s) in the case report forms (CRFs) but not as
an SAE, unless considered exceptional in this medical condition.

In this trial, the following events (all-cause mortality, vascular mortality, M1, nonfatal cardiac
arrest, cardiac revascularization procedure, pulmonary emboli, deep venous thrombosis, clinically
important atrial fibrillation, congestive heart failure, stroke, amputation, peripheral arterial thrombosis,
rehospitalization for vascular reasons, life-threatening bleeding, major bleeding, clinically important
hypotension, and clinically important bradycardia) are considered related to the underlying
cardiovascular disease and are not considered an SAE. These events will not be considered unexpected
unless their course, severity or other specific features are such that the investigator, according to his/her
best medical judgment, considers these events as exceptional in the context of the patient’s medical
condition.

Only unexpected and not previously described serious adverse events that are believed with a
reasonable level of certainty to be associated with the trial medication need to be reported immediately
(i.e. within 24 hours of knowledge of the event) to the Central Coordinating Office. For such events
research personnel should complete an SAE CRF and immediately enter it into the iDatafax Database
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System or fax it to the Project Office, who will then inform the sponsor and the regulatory bodies.
14.0 TRIAL MANAGEMENT
14.1 What are the Arrangements for the Day to Day Management of the Trial?

Figure 2 illustrates the organizational structure of POISE-2 and Table 7 describes the trial
timetable. The Population Health Research Institute (PHRI) Project Office, McMaster University,
Hamilton, Canada is the coordinating center for this trial and is primarily responsible for the
development of the trial protocol, organization of the trial, development of the randomization scheme,
the trial database, data internal consistency checks, data analyses, and coordination of the trial centres.
The POISE-2 Principal Investigator, Project Officer, Project Manager, and Coordinator are responsible
for the activities of the Project Office. Dr. P.J. Devereaux is the Principal Investigator (PI), and he is
responsible for the overall supervision of the trial. Dr. Devereaux was the Co-PI of the largest
perioperative cardiac RCT (POISE-1), and he is the PI of the largest international perioperative vascular
complications prospective cohort study (VISION). Dr. Marko Mrkobrada is the Project Officer, and he
is responsible for providing clinical support to the trial and providing guidance to the Trial Coordinator.

The Project Manager (Ms. Susan Chrolavicius) has extensive experience running large
cardiovascular trials, and she will oversee the Trial Coordinator (Ms. Andrea Robinson) who has
experience in large international trials. The POISE-2 Trial Coordinator is responsible for the daily
conduct of the trial including supervising the data management assistant (who is responsible for data
validation and quality); supplying centres with POISE-2 posters, pocket cards, and a detailed Manual of
Operations that will outline each step of the protocol; producing and presenting to the Principal
Investigator, Project Officer, and Project Manager: monthly reports on screening, patient follow-up, data
transmission, consistency and thoroughness of data collection, and event rates; transmitting these reports
to sites; develop and transmit to all trial investigators and research personnel weekly enrolment reports;
monitoring and contacting any centres with high rates of eligible but not enrolled patients to discuss
procedures and establish solutions to problems; communication with investigators and research
personnel regarding protocol and other procedural questions; answer the project office’s toll free phone
number that investigators and trial personnel can call to resolve any problems or questions that arise;
coordination of supplying study drug and aids; writing and distributing quarterly trial newsletters;
maintenance of required documentation for regulatory agencies; review of all events prior to
adjudication, compilation of all the records required for the adjudication process, coordination of the
adjudication process, maintenance of the adjudication database; preparation of presentations to the trial
committees; organization of Investigator Meetings, Project Office Operations Committee meetings,
International Operations Committee meetings, Steering Committee meetings, Adjudication Committee
meetings, External Safety and Efficacy and Monitoring Committee, Sub-study and Publications
Committee meetings, and weekly project office meetings with the Principal Investigator and Project
Officer.

14.2 Project Office Operations Committee and International Operations Committee

The project office is responsible for the day-to-day trial management and will report directly to
the Project Office Operations Committee. This committee will consist of P.J. Devereaux, Marko
Mrkobrada, Susan Chrolavicius, Andrea Robinson, Salim Yusuf, Gordon Guyatt, Janice Pogue, Dan
Sessler, Fernando Botto, Giovanna Lurati, and Andrea Kurz. The Project Office Operations Committee
will meet monthly to review trial progress and all pertinent issues related to the conduct of POISE-2.
The Project Office Operations Committee will report directly to the International Operations Committee.
This committee will include broad international representation, and we may add members as the trial
progresses. At the initiation of the POISE-2 Trial the International Operations Committee consists of
the following individuals: P.J. Devereaux, Salim Yusuf, Gordon Guyatt, Marko Mrkobrada, Susan
Chrolavicius, Andrea Robinson, Janice Pogue, Fernando Botto, Giovanna Lurati, Andrea Kurz, Ganesan
Karthikeyan, Pablo Alonso-Coello, Colin Baigent, Otavio Berwanger, Bruce Biccard, Matthew Chan,
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Clara Chow, Christian Gluud, Michael JacagvanniLandonj Kate Leslie, GermaMalaga, Martin
OODonnell, Prem Pais, Dan Sessler, Juan Carlos Villar, Chew Wang, and DenisTtavier.
International Operations Committee will hold cerd@frence calls biannually and will review the progress
of the trial, international POISE issues, and strategies to ensure the successful conduct and completion
of POISE2.
14.3 The Steering Committee and National Principal Investigators

The Internatnal Operations Committee will report to the Steering Committee. We will hold an
onsite meeting of the Steering Committee twice during the trial and annual conference calls. At these
meetings the International Operations Committee will report to tregi®geCommittee regarding the
overall progress of the trial and plans to ensure successful conduct and completion e2PBEBE
each participating country in POISE the Project Office Operations Committee will appoint a member
of the Steering Commitéeto act as the National Principal Investigator. At the Steering Committee
Meetings each National Principal Investigator will provide a brief report to the Steering Committee
regarding the countryOs progress in PE@Sgoals for the coming year, and assues that require
input. The Steering Committee will includéad international representation, and we may add
members as the trial progresses. At the initiation of the PQIBial the Steering Committee consists
of the following individualsP.J.Devereaux, Salim Yusuf, Gordon Guyatt, Marko Mrkobr&issan
Chrolavicius Andrea Robinson]anice Pogud;ernando Botto, Giovanna Lurati, Andrea Kuggnesan
Karthikeyan,Pascal AlfonsiPablo AlonseCoello,Sonia Anand, Andrew Auerbach, Colin Baigent,
Packianathaswamy Balafcott Beattie, Otavio Berwangd&iphit Bhandari,Bruce BiccardNorm
Buckley, Matthew Chan, Clara Chodavid ConenDPeborah Cook, Jim Douketis, JoRikelboom,
Patrice ForgetAmit Garg,Hertzel GersteinBill Ghali, Christian Glud, Michelle Graham, Robert Hart,
Michael Hill, Andreas HoeftMichael JackaEric JacobsohrClive Kearon, Andre LamyGiovanni
Landonj Kate Leslie, GermaMalaga, Finlay McAlisterDanny McAuley,Christian Meyhoff Scott
Miller, Peter NageleMartin O®onnell, Prem Pais, Joel Parlow, Dan Sessler, Thomas Schricker, Marko
Simunovic,Sadeesh Srinathakevin Teoh, David Torres Pere@erard UrrutiaJuan Carlos Villar,
Michael WalshChew Wang, Richard Whitlock, Duminda Wijeysundera, Denis Xavier, and Home
Yang.
14.4 Centre Principal Investigators

All participating centres will have a Centre Principal Investigator, and this individual is
responsible for: (1) obtaining ethics approval from the institutional review board or the ethics board and
forwarding this to the Project Office; (2) ensuring study approval is obtained before recruitment starts;
(3) ensuring the protocol is followed; (4) ensuring all physicians and nurses involved in the
perioperative care of patients undergoing-gardiac surgery are are and informed about the POISE
2 Trial (this will involve organizing and presenting educationaervices about the trial and
distributing posters and pocket protocols); (5) ensuring that all surgical patients are screened for the
trial; (6) ensuringhat all enrolled patients have their troponins obtained and ECGs and echocardiograms
when appropriate; (7) ensuring that all enrolled patients are followed appropriately; (8) ensuring that all
Case Report Forms (CRFs) are promptly and accurately compledeslibmitted to the Project Office,
and that all inquies from the Project Office regarding patient forms or other matters are addressed
promptly; (9) ensuring that a simple screening log is kept of all eligible noncardiac surgery patients who
are not erolled in the POISE? Trial and the primary reason they were not enrolled; (10) ensuring they
maintain for at least 10 years after the publication of the main results, the list of patient identification
numbers and patient names to enable identificatidrogpital records at a later date.
14.5Sub-study and Publication Committee

TheProjectOffice Operations Committee will appoint members to a§ubly and Publication
Committee. This committee will create guidelines for-stilmlies and publicationslated to POISE.
We will publish the main POISE manuscript under group authorship, with the roles of all investigators
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acknowledged in an appendix. Subsequent publications will be authored by specific individuals on
behalf of the POISE Investigatos. Individuals selected to lead the writing of these subsequent
publications will depend on their role in and contribution to PG2SEcientific interest, and scientific
expertise.
15.0 OTHER CONSIDERATIONS
15.1 Ensuring Data Quality

Several proceduresill ensure data quality including: 1) all research personnel will undergo a
training session prior twial commencement to ensure consistendyiat procedures including data
collection and reporting; 2) all centres will have a detdiliadl Manual ¢ Operationghat will outline
each step of the protocol; 3) investigators can use a toll free phone number to a help line at the project
office to resolve any problems or questions that arise; 4) the project office personnel will evaluate all
data as sooas it is received and quality control checks will identify any errors or omissions; then the
project office personnel will notify the sender of any such issues via secure irgenagftelephone, or
visit if necessary; 5) the project office personnil review detailed monthly reports on screening,
enrollment, patient followup, data transmission, consistency, thoroughness, and completeness of data
collection (e.g., troponin measurements), and event rates, and they will immediately address any
identified issues; and @pe programmer will create internal validity and range checks using the Clinical
iDataFax Database System which will identify any errors or omissions and notify the sender and data
management assistants of any such issues; dathemaagement assistants will undertake migiel
data validation of the trial Case Report Formgh®)Trial Coordinator will (A) send investigators
regular quality control reports; (B) obtain from the trial statistician and present to the principal
investgator btmonthly reports on internal validity and range checks using the iDataFax Database
System; 9) the study ststiician will undertake statistical monitoring every 6 monthisiéntify outliers
through (A)compaing cente and data collectorariableg(e.g., rates of reported primary outcomes)
and (B)multivariate tests to examine associations of patient variables across hespuitdigta
collectors,and 10)we will undertake orsite monitoring at sites based upon the number of patients
recruited andor any sites that stand out on statistical monitoring and an experieraetbr will audit
a random selection afial patients with and without a submitted primary outcome case report form.
15.2 Confidentiality and Blinding

All patient information wil be stored on a high security computer system and kept strictly
confidential. Only the ESEMC and the study statistician who reports to the ESEMC will be aware of the
unblinded data until the trial is completed or a recommendation is made to termential .th
15.3 Unblinding

Legitimate situations such as a large overdose of the study drug may require unblinding. We
will avoid unblinding wherappropriatehrough use othe following strategy. Prior to unblinding the
attending physician will have t@mplete a detailed checklist to document the reason for unblinding and
whether alternatives have been explorEdequentlystopping the study medication, skipping a dose, or
giving open label medication will be adequate for the management of most sguafie recommend
that all unblinding decisions be made jointly with the Project Office. If after these steps the local study
investigator believes emergency unblinding is essential for the patientOs management then it can be
undertaken.
15.4Patients Stopping Their Study Medication(s)

Patients can choose to stop their study medicajanany time during the course of tinial.
Study Personnel wifiollow patients who make this decision in the same taythey followall other
trial participans. If apatient stoptheir study medicatiofs), theCentre Principal Investigatovill
discuss this decision with the patient. If after this discussion the trial participant decides they want to
resume the trial medication(s) the Centre Principal Inyaisir will re-initiate the study medication(s) if
they feel the study medication(s) can be safely restarted.
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16.0POTENTIAL SIGNIFICANCE OF POISE2

Over 200 million adults annually undergo major noncardiac surgerg-andillion will suffer a
major vascular complication. POISEwill answer two crucial management questions and influence
future perioperative practices around the world.
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TABLE 1: POISE-2 Pilot results
Outcome Clonidine Clonidine Placebo ASA ASA Placebo
(N=30) (N=30) (N=30) (N=30)
Death 0 0 0 0
Ml 0 2 1 1
Stroke 1 0 1 0
Cardiac arrest 0 1 1 0
Clinically significant 6 10 9 7
hypotension
Clinically significant 4 2 6 2
bradycardia
Bleeding 8 10 9 9
CHF 0 1 1 0

* Data from the first 60 patiestincluded in the pilot; CHF = congestive heart failure
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TABLE 2: Meta -analysis of trials evaluating perioperative clonidine
Outcome Trial Clonidine Control Relative risk 95% CI |4
group group
n/N n/N
Mortality !
Ellis™ 0/30 1/31 0.34 0.011t0 8.13
! Wallace™ 1/125 4/65 0.13 0.01t01.14 !
! Quintin™ 0/11 1/10 0.31 0.01t06.74 !
Stuhmeiet’ 1/145 2/1%2 0.52 0.05 t0 5.72
Total 2/311 8/258 0.27 0.07t00.99 0%
Myocardial infarction !
Ellis™ 0/30 2/31 0.21 0.01to0 4.13
! Wallace™ 5/125 3/65 0.87 0.21 to3.51 !
Stuhmeie?’ 0/145 4/152 0.12 0.01 to 2.14
! POISE2 Pilot* 0/30 2/30 0.20 0.01t04.00 !
Total 5/330 11/278 0.45 0.15t01.33 0%
Nonfatal cardiac arrest
Ellis™ 0/30 1/31 0.34 0.01 to 8.13
! POISE2 Pilot* 0/30 1/30 0.33 0.01 to 7.87
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! Total 0/60 2/61 0.34 0.04t03.17 0%

Stroke!
Wallace™ 1/125 0/65 1.57 0.06 to 38.04

! Schneemilch’ 0/40 5/40 0.09 0.01t01.59 !

! POISE?2 Pilot* 1/30 0/30 3.00 0.13 to 70.83

! Total 2/195 5/135 0.69 0.07 t0 6.37 37%

Congestive heart failure
Ellis™ 4/30 5/31 0.83 0.251t0 2.79
Wallace™ 0/125 2/65 0.10 0.01to 2.15

! POISE2 Pilot* 0/30 1/30 0.33 0.01 to 7.87
Total 4/185 8/126 0.58 0.20t0 1.67 0%

Myocardial ischemial

! Ellis™ 7/30 8/31 0.90 0.37t02.18

! Wallace™ 18/125 20/65 0.47 0.27t00.82 !
Morris™ 4/21 4/18 0.86 0.25 to 2.95
Pawlik™* 0/15 1/15 0.33 0.01to 7.58
Stuhmeie? 35/145 59/152 0.62 0.4410 0.88

! Lipszyc® 8/20 5/20 1.60 0.63 t0 4.05
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Matot™” 0/18 2/18 0.20 0.01 to 3.89
Total 72/374 99/319 0.66 0.49t00.89 8%

* = POISE2 Pilot results after recruitment of 60 patients
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TABLE 3: Meta-analysis of perioperative clonidine trials, clinically important hypotension results

Outcome and Trial Outcome definition Clonidine Control Relative 95% CI I’
Subgroup group group risk
n/N n/N
Clinically important hypotension
Low-dose clonidine (< 0.3mg/day)
Nader®’ MAP 20% lower than baseline BP 2/7 2/8 1.14 0.21 to 6.11
Lemes™ MAP < 60 mmHg or 30% lower 1/33 0/35 3.18 0.13 to 75.33
than baseline BP
Mayson™ SBP 25% lower than baseline BP 18/24 13/19 1.10 0.75to 1.61
Morris™® MAP 20% lower than baseline BP 5/21 3/18 1.43 0.40 to 5.17
Sia*’ SBP 20% lower than baseline BP 4/50 3/50 1.33 0.31 to 5.65
Stapelfeldt™ SBP < 90 mmHg 15/17 12/17 1.25 0.88 to 1.78
Stuhmeier™ MAP < 70 mmHg 20/145 26/152 0.81 0.47-1.38
Schneemilch®’ MAP 20% lower than basline 19/40 5/40 3.80 1.57t0 9.18
BP and treated with
cafedrine/theoadrenaline
Fehr® MAP < 50mmHg or >20% drop 10/25 10/25 1.00 0.51to 1.97
from pre-induction value
Rhee®’ MAP 30% lower than baseline BP 5/52 1/26 2.50 0.31 to 20.31
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Vanderstappen®™ MAP 20% lower than preinduction 4/140 2/140 2.00 0.37-10.74
value treated with ephedrine
Watanabe® SBP < 90mmHg 8/22 4/20 1.82 0.65-5.12
POISE-2 Pilot*  SBP <90 mm Hg that required an 6/30 10/30 0.60 0.25to 1.44
intra-aortic balloon pump,
inotropic agent, fluid resuscitation,
or study drug discontinuation
Subtotal 117/606 91/580 1.19 095t01.49 12%
High-dose clonidine (> 0.3mg/day)
Ellis™ SBP < 90 mmHg, unresponsive to 2/30 3/31 0.69 0.12 to 3.84
fluid challenge
Wallace®’ SBP < 80mmHg lasting > 5 24/125 11/65 1.13 0.59-2.17
minutes
Quintin™ DBP < 90mmHg lasting more than 5/11 2/10 227 0.56 t0 9.20
3 minutes intraoperatively or more
than 5 minutes postoperatively
Pluskwa™ SBP < 100 mmHg lasting more 12/14 8/15 1.61 0.96 to 2.70
than 3 minutes

Owen"’ MAP 20% lower than baseline BP 14/15 4/14 3.27 1.41 to 7.56
Park’’ SBP < 90 mmHg 8/22 2/22 4.00 0.95 to 16.75
Parlow” SBP < 90 mmHg 2/10 0/10 5.00 0.27 to 92.62
Takahasi> SBP < 80mmHg 1721 5/17 2.75 1.28 t0 5.92
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Matot™ Intraprocedural drop in SBP more 2/18 0/18 5.00 0.26 to 97.37
than 30% from preinduction value
or absolute SBP < 90mmHg

Bernard® MAP < 60mmHg 2/16 0/16 5.00 0.26 to 96.59

Bernard® MAP < 60mmHg 3/25 0/25 7.00  0.38to 128.87

Sarkar®® SBP < 80mmHg and treated with 2/22 1/21 1.91 0.19 to 19.52
ephedrine

Wright®’ SBP < 80mmHg 14/30 0/30 29.00 1.81-465.07

Subtotal 107/359 36/294 2.13 1.47t03.09 18%

All trials (i.e., both low and high-dose)

Total 231/1031  132/941 1.51 1.20to 1.91  31%

OR = odds ratio; SBP = systolic blood pressure; MAP = mean arterial blood pressure; BP = blood pressure; DBP = diastolic blood pressure; *
= POISE-2 Pilot results after recruitment of 60 patients
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TABLE 4: Meta-analysis of perioperative ASA trials

Outcome Trial ASA group Control group Relative risk 95% CI I’
n/N n/N
Mortality

Wood”® 2/9 2/9 1.00 0.18 to 5.63

Goldman”’ 0/22 2/31 0.28 0.01 to 5.53
Donaldson® 4/33 0/32 8.74 0.49 to 155.96
Kretschmer®. 4/32 11/34 0.39 0.14 to 1.09
McCollum® 40/286 46/263 0.80 0.54to0 1.18

Lindblad® 1/117 5/115 0.20 0.02 to 1.66

Nielsen™ 1/26 0/27 3.11 0.13 to 73.09

PEP Trial® 456/8726 472/8718 0.97 0.85 to 1.09

Total 508/9251 538/9229 0.85 0.63 to 1.14 24%

Vascular mortality

Wood”® 0/9 1/9 0.33 0.02 to 7.24
Donaldson®® 4/33 0/32 8.74 0.49 to 155.96
Kretschmer®! 1/32 10/34 0.11 0.01 to 0.78
McCollum® 15/286 31/263 0.44 0.25 to 0.81
Lindblad® 0/117 5/115 0.09 0.00 to 1.60
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Nielsen™ 1126 0/27 3.11 0.13 to 73.09

PEP Trial™ 243/8726 263/8718 0.92 0.78 to 1.10

Total 264/9229 310/9198 0.59 0.28 to 1.25 61%
Nonfatal myocardial infarction

McCollum™ 14/286 14/263 0.92 0.45 to 1.89

Nielsen™ 0/26 1/27 0.35 0.01 to 8.12

PEP Trial® 43/8726 27/8718 1.59 0.98 to 2.57

POISE-2 Pilot 131 1/29 0.94 0.06 to 14.27

Total 58/9069 43/9037 1.31 0.88 to 1.94 0%
Nonfatal stroke

Findlay™ 0/10 2/12 0.24 0.01 to 4.42

Kretschmer®' 1/32 2/34 0.53 0.05 to 5.58

McCollum™ 13/286 17/263 0.70 0.35 to 1.42

Lindblad™ 5/117 7/115 0.70 0.23 t0 2.15

PEP Trial™ 37/8726 34/8718 1.09 0.68 to 1.73

Tytgat®’ 3/50 3/50 1.00 0.21 to 4.72

POISE-2 Pilot 1/31 0/29 2.81 0.12 to 66.40

Total 60/9252 65/9221 0.91 0.64 to 1.29 0%
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Nonfatal pulmonary embolism

Wood"™ 0/9 1/9 0.33 0.02 to 7.24
Renney™ 1/85 1/75 0.88 0.06 to 13.86
Harris® 0/44 1/51 0.39 0.02 t0 9.22
McKenna” 1/9 3/12 0.44 0.05 to 3.60
Alfaro”’ 0/30 1/30 0.33 0.01 to 7.87
PEP Trial™ 36/8726 46/8718 0.78 0.51 to 1.21
Total 38/8903 53/8895 0.74 0.49 to 1.11 0%
Major bleeding
McKenna™ 1/9 0/12 3.90 0.18 to 85.93
Green’ 1/75 0/88 3.51 0.15 to 84.98
McCollum®™ 18/286 9/263 1.84 0.84 to 4.02
Lindblad® 2/117 1/115 1.97 0.18 to 21.38
Nielsen® 1/26 2/27 0.52 0.05 to 5.39
PEP Trial® 182/8726 122/8718 1.49 1.19 to 1.87
POISE-2 pilot 9/31 9/29 0.94 0.43 t0 2.03
Total 214/9270 143/9252 1.47 1.19 to 1.80 0%
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TABLE 5: Sample size calculations

Primary Outcome (all-cause mortality or nonfatal MI at 30 days) Power (2-sided o = 0.05)

Control event % of patients not receiving or prematurely Hazard Ratio N=9000 N=10,000 N=11,000
rate discontinuing study drug *

5.6% 10% 0.75 76.9% 81.1% 84.6%
6.1% 10% 0.75 80.3% 84.3% 87.5%

* Based on POISE-2 Pilot among patients discontinuing clonidine prematurely the discontinuation rate was 80% on the first day and 20% on
the second day.
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TABLE 6: Meta-analysis of trials evaluating preoperative management of ACE-I and ARB medications

Hypotension
Trial Trial Definition of ACE-I/ARB in Control group Relative 95% CI I
Intraoperative Immediate Preoperative n/N risk
Hypotension Period
n/N
Schirmer' " Mean arterial blood 17/50 5/50 4.6 1.6t0 13.8
pressure <60 mmHg
Bertrand ' Systolic blood pressure 19/19 12/18 20.3 1.05 to 392.5
<80 mmHg longer then 1
minute
Coriat™’ Systolic blood pressure 16/21 6/30 12.8 3.34 t0 49.1
<90 mmHg
Total 52/90 23/98 7.7 34t017.2 0%

ACE!i = angiotensin-converting enzyme inhibitor; ARB = angiotensin receptor blocker
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TABLE 7: POISE-2 trial timeline

Phase Time Tasks
(months)
1 (planning) 6 1. Meeting of investigators for discussion of protocol and

finalization of procedures

2. Translation of the protocol into non-English languages
3. Development of all study aids

4. Study approval by local ethics committee

5. Health Canada Approval and regulatory approval in
other countries

6. Drug packaging and kit preparation,

7. Development of randomization sequence

8. Shipping trial materials

9. Ensure local teams are ready to start recruitment to
avoid delays during recruitment phase

2 (recruitment) 36 Recruitment of 10,000 patients

3 (short-term 1 All patients are actively followed for 1 month including all
follow-up) patients enrolled at the end of the recruitment phase

4 (completion of 6 1. Data clean-up

short-term study) 2. Confirmation and classification of events

3. Data analysis
4. Publication of primary and secondary results

5 (long-term 5 All patients are actively followed for 1 year.
follow-up)

6 (completion of 6 1. Data analysis

long-term study) 2. Publication of primary and secondary results
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FIGURE 1: Physiological changes that occur with surgery and how they may result in a myocardial infarction
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LEGEND
Figure 1: Physiological changes that occur with surgery and how they may result in a myocardial infarction
TNF-oa = tumor necrosis factor a, IL-1 = interleukin-1, IL-6 = interleukin-6, CRP = C-reactive protein, PAI-1 = plasminogen activator inhibitor -

1, O, = oxygen, BP = blood pressure, HR = heart rate, FFAs = free fatty acids
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FIGURE 2: POISE-2 Organizational Structure
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APPENDIX: POISE-2 outcome definitions
1. Sub-classification of death
Judicial outcome assessors will classify all deaths as either vascular or non-vascular. Vascular death is
defined as any death with a vascular cause and includes those deaths following a myocardial infarction,
cardiac arrest, stroke, cardiac revascularization procedure (i.e., percutaneous coronary intervention [PCI]
or coronary artery bypass graft [CABG] surgery), pulmonary embolus, hemorrhage, or deaths due to an
unknown cause. Non-vascular death is defined as any death due to a clearly documented non-vascular
cause (e.g. trauma, infection, malignancy).
2.0 Myocardial infarction
The diagnosis of MI requires any one of the following criterion:
1. A typical rise of troponin or a typical fall of an elevated troponin detected at its peak post surgery in a
patient without a documented alternative explanation for an elevated troponin (e.g., pulmonary
embolism) OR a rapid rise and fall of CK-MB. This criterion also requires that 1 of the following must
also exist:
A. ischemic signs or symptoms (i.e., chest, arm, neck, or jaw discomfort; shortness of breath,
pulmonary edema)
B. development of pathologic Q waves present in any two contiguous leads that are > 30
milliseconds
C. ECG changes indicative of ischemia (i.e., ST segment elevation [> 2 mm in leads V|, V, or
V3 OR > 1 mm in the other leads], ST segment depression [> 1 mm], or symmetric inversion of
T waves > 1 mm) in at least two contiguous leads
D. coronary artery intervention (i.e., PCI or CABG surgery)
E. new or presumed new cardiac wall motion abnormality on echocardiography or new or
presumed new fixed defect on radionuclide imaging
2. Pathologic findings of an acute or healing myocardial infarction
3. Development of new pathological Q waves on an ECG if troponin levels were not obtained or were
obtained at times that could have missed the clinical event
3. Nonfatal cardiac arrest
Nonfatal cardiac arrest is defined as successful resuscitation from either documented or presumed
ventricular fibrillation, sustained ventricular tachycardia, asystole, or pulseless electrical activity
requiring cardiopulmonary resuscitation, pharmacological therapy, or cardiac defibrillation.
4. Cardiac Revascularization Procedures
Cardiac revascularization procedures include PCI and CABG surgery.
5. Stroke
Stroke is defined as a new focal neurological deficit thought to be vascular in origin with signs or
symptoms lasting more than 24 hours or leading to death.
6. Pulmonary embolus (PE)
The diagnosis of PE requires any one of the following:
1. A high probability ventilation/perfusion lung scan
2. An intraluminal filling defect of segmental or larger artery on a helical CT scan
3. An intraluminal filling defect on pulmonary angiography
4. A positive diagnostic test for DVT (e.g., positive compression ultrasound) and one of the following:
A. non-diagnostic (i.e., low or intermediate probability) ventilation/perfusion lung scan
B. non-diagnostic (i.e., subsegmental defects or technically inadequate study) helical CT scan
7. Deep venous thrombosis (DVT) of leg or arm
The diagnosis of DVT requires any one of the following:
1. A persistent intraluminal filling defect on contrast venography
2. Noncompressibility of one or more venous segments on B mode compression ultrasonography
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3. A clearly defined intraluminal filling defect on contrast enhanced computed tomography

8. New Clinically Important Atrial Fibrillation
New clinically important atrial fibrillation is defined as new atrial fibrillation that results in angina,
congestive heart failure, symptomatic hypotension, or that requires treatment with a rate controlling
drug, antiarrthythmic drug, or electrical cardioversion.
9. Re-hospitalization for Vascular Reasons
Re-hospitalization for vascular reasons is defined as re-hospitalization for M1, cardiac arrest, stroke,
congestive heart failure, ischemic symptoms with ST or T wave changes on an ECG, cardiac arrhythmia,
cardiac revascularization procedure, deep venous thrombosis, pulmonary embolus, any vascular surgery,
or bleeding.
10. Life-threatening bleeding
Life-threatening bleeding is bleeding that is fatal, or leads to: significant hypotension that requires
inotrope therapy, urgent (within 24 hours) surgery (other than superficial vascular repair), or intracranial
hemorrhage.
11. Major bleeding
Major bleeding is defined as bleeding that is not specified under “life- threatening bleeding” above, and
results in a postoperative hemoglobin < 70 g/L and the patient receiving a transfusion of > 2 units of red
blood cells; results in a hemoglobin drop of > 50 g/L and the patient receiving a transfusion of > 2 units
of red blood cells; results in the patient receiving a transfusion of > 4 units of red blood cells within a 24
hour period; leads to one of the following interventions (i.e., embolization, superficial vascular repair,
nasal packing); OR is retroperitoneal, intraspinal, or intraocular (confirmed clinically or on imaging).
12. Clinically important hypotension
Clinically important hypotension is defined as a systolic blood pressure < 90 mm Hg requiring fluid
resuscitation, intra-aortic balloon pump, an inotropic or vasopressor agent, or study drug
discontinuation.
13. Clinically important bradycardia
Clinically important bradycardia is defined as a heart rate < 55 beats per minute requiring a temporary
pacemaker, sympathomimetic agent, atropine, or study drug discontinuation.
15. Congestive heart failure
The definition of congestive heart failure requires at least one of the following clinical signs (i.e. any of
the following signs: elevated jugular venous pressure, respiratory rales/crackles, crepitations, or
presence of S3) and at least one of the following radiographic findings (i.e., vascular redistribution,
interstitial pulmonary edema, or frank alveolar pulmonary edema).
16. New acute renal failure requiring dialysis
Dialysis is defined as the use of a hemodialysis machine or peritoneal dialysis apparatus.
17. Amputation
Amputation is defined as an amputation procedure subsequent to the initial surgery.
18. Peripheral Arterial Thrombosis
We will consider a peripheral arterial thrombosis to have occurred where there is clear evidence of
abrupt occlusion of a peripheral artery (i.e., not a stroke, myocardial infarction, or pulmonary embolism)
consistent with either an acute local thrombotic event or a peripheral arterial embolism. To fulfill this
definition we require at least one of the following objective findings of peripheral arterial thrombosis:

1) Surgical report indicating evidence of arterial thrombosis/ peripheral arterial embolism

2) Pathological specimen demonstrating arterial thrombosis/ peripheral arterial embolism

3) Imaging evidence consistent with arterial thrombosis/ peripheral arterial embolism

4) Autopsy reports documenting arterial thrombosis/ peripheral arterial embolism
19. Infection/Sepsis
Infection is defined as a pathologic process caused by the invasion of normally sterile tissue or fluid or
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body cavity by pathogenic or potentially pathogenic organisms. Sepsis is a clinical syndrome defined by
the presence of both infection and a systemic inflammatory response. Systemic inflammatory response
requires 2 or moref the following factors: core temperature >°@8or < 36C; heart rate > 90 bpm;
respiratory rate > 20 breaths/min; white blood cell count > 124 10 < 4 x 10L.

20.New diagnosis of cancer since surgenbDefined as a patient with a new diagnosis of cancer (.

the patient has no prior history of this cancer) within the first 12 months after their initial surgery for
which they were enrolled in POISE This outcome is for all cancers except-noglanoma skin

cancers.

21.Diagnosis of recurrent cancer sinceurgery. Defined as patients withny diagnosis of recurrent
cancer(i.e., a recurrence of a previous cancer for which the patient received curative treatment) within
the 12 months after their initialirgery for which they were enrolled in POI3E Recurent cancer does

not include normelanoma skin cancers.
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Protocol Amendment Version 2_Feb 9 2010

POISE-2 protocol changes
Below we outline the location and change to the protocol highlighted in bold.

We have changed the ASA dose from 81 mgtdab00mg per day as this is the dose that
Bayer International will provide.

Page 10 second last paragraph section 1.2.9: @iseavidence we will evaluate low-
dose ASA100mgper day in PCBE-2.

Based on the CIHR reviews we have excluded patients with a recent Gl bleed, recent
intracranial or subaciinoid hemorrhage or epiduralrhatona, those taking ticagrelor

and prasugrel, and those with planned use of therapeutic dose anticoagulation during the
first 3 days after surgery.

Page 13 section 3.2 exclusion criteria:

6. active peptic ulcer diseasegastrointestinal bleeding wthin previous 6 weeks;

7. intracranial hemorrhage (including subdural hematoma and parenchymal
hematoma as a complication of primaryischemic stroke) documented by neuro-
imaging, in the 6 months prior to randomizdion. This does not inclue petechial
hemorrhagic transformation of a primary ischemic stroke;

8. subarachnoid hemorrhage or epidurahematoma unless the event occurred more
than 6 months prior to randomization and the offending aneurysm or arterial lesion
has been repaired;

11. currently taking an alpha-2 agstialpha methyldopa, reserpitieagrelor, or
thienopyridine (e.g., clgidogrel, ticlopidineprasugrel);

12. planned use D during the first 3 de after surgely B herapeutic dose
anticoagulation (e.g., warérin with a target INR > 2.0, dabigatran> 250 mg/day, or
rivaroxaban > 10 mg/day) or a therapeutic subcutaneous or intravenous
antithrombotic agent (defined as fulldose unfractionated heparin [i.e., > 15, 000
u/24hrs], low molecular weight hepam [i.e., > 6,000 u/24hrs or enoxaparin: > 60
mg/24hrs], or fondaparinux [i.e., > 2.5mg/24hrs];

Page 14 last paragraph section 6.2: Patients in both ASA strata will receive the same trial
ASA intervention (i.e., either ASA00 mgor matching placebo).

Based on the CIHR reviews we will incredke vital sign monitoringdr the first 96
hours post surgery.

Page 15 % paragraph section 7.0: We have afsandated more frequent monitoring of
blood pressure and heart rate in POISE&,(prior to study drug administration, 1 hour
after administrationand Q 4 hours for the first 96 hours after surgery)ompared to
POISE-1 (i.e., we only required monitoripgor to and duringadministration of
metoprolol).
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Protocol Amendment Version 2_Feb 9 2010

Based on the CIHR reviews we make it clear that we are not recommending to continue
study clonidine drug if a patient requires ongoing inotrope or vasopressor support.

Page 16 2nd paragraph: If the patient’s clinically important hypotension or bradycardia
persists despite these measures or if the patient requires ongoing inotrope or
vasopressor administration, study personnel will encourage removal of the patient’s
clonidine patch.

Based on the CIHR reviews we will add a subgroup analysis based on baseline risk.

Page 17 section 12.2: Cox proportional hazards models assessing the primary outcome
will provide the basis for evaluating the clonidine subgroup analyses (i.e. neuro-axial
blockade, vascular surgery, and baseline risk according to number of eligibility
criteria) and the ASA subgroup analyses (i.e. ASA stratum, diabetes, creatinine > 175
umol/L, and baseline risk according to number of eligibility criteria).

We are very happy to report that Dan Sessler has taken a part time appointment at
McMaster and with his time at McMaster he will now join the Project Office Operation
Committee.

Page 19 second paragraph section 14.2: This committee will consist of P.J. Devereaux,
Marko Mrkobrada, Susan Chrolavicius, Andrea Robinson, Salim Yusuf, Gordon Guyatt,
Janice Pogue, Dan Sessler, and Kristian Thorlund.

We are also very happy to report that Dr. David Conen will join the Steering Committee
as the National PI for Switzerland.

Page 19 last paragraph section 14.3: At the initiation of the POISE-2 Trial the Steering
Committee consists of the following individuals: P.J. Devereaux, Salim Yusuf, Gordon
Guyatt, Marko Mrkobrada, Susan Chrolavicius, Andrea Robinson, Janice Pogue, Kristian
Thorlund, Ganesan Karthikeyan, Pablo Alonso-Coello, Sonia Anand, Andrew Auerbach,
Colin Baigent, Scott Beattie, Otavio Berwanger, Mohit Bhandari, Bruce Biccard, Norm
Buckley, Matthew Chan, Clara Chow, David Conen, Deborah Cook, Jim Douketis, John
Eikelboom, Jim Eisenach, Amit Garg, Bill Ghali, Christian Gluud, Michelle Graham,
Robert Hart, Claes Held, Michael Hill, Michael Jacka, Eric Jacobsohn, Clive Kearon,
Andre Lamy, Giovanni Landoni, Kate Leslie, German Malaga, Finlay McAlister, Paul
Myles, Peter Nagele, Martin O’Donnell, Prem Pais, Joel Parlow, Dan Sessler, Thomas
Schricker, Marko Simunovic, Sadeesh Srinathan, Wojciech Szczeklik, Kevin Teoh,
David Torres Perez, Gerard Urrutia, Juan Carlos Villar, Michael Walsh, Chew Wang,
Jorn Wetterslev, Richard Whitlock, Duminda Wijeysundera, Denis Xavier, and Homer
Yang.
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POISE-2 protocol changes (version date: March 1, 2010)
Below we outline the location and change to the protocol highlighted in bold.

To comply with the CIHR reviews we have added one 30 day and 1 year composite
outcome on page 11 and 12.
2.1.2 Secondary efficacy objectives

2. To determine the impact of perioperative administration of low-dose
clonidine and separately low-dose ASA on the composite of all-cause mortality,
nonfatal MI, and nonfatal stroke at 30 days after randomization.

2.1.4 One year follow-up objectives

2. To determine the impact of perioperative administration of low-dose
clonidine and separately low-dose ASA on the composite of all-cause mortality,
nonfatal MI, and nonfatal stroke at 1 year after randomization.

We have also added these outcomes on pages 16 and 17.
10.0 TRIAL OUTCOMES

The overall primary outcome of the POISE-2 Trial is a composite of all-cause
mortality and nonfatal MI at 30 days after randomization. A secondary outcome
includes the composite of all-cause mortality, nonfatal MI, and nonfatal stroke at 30
days after randomization. Individual secondary outcomes at 30 days after
randomization include: all-cause mortality, vascular mortality, MI, nonfatal cardiac
arrest, cardiac revascularization procedure, pulmonary emboli, deep venous thrombosis,
clinically important atrial fibrillation, rehospitalization for vascular reasons, length of
hospital stay, length of intensive care unit / cardiac care unit (ICU/CCU) stay, and new
acute renal failure requiring dialysis. In each ASA stratum, we will also assess a
composite outcome of all-cause mortality, nonfatal MI, cardiac revascularization
procedure, nonfatal pulmonary emboli, and nonfatal deep venous thrombosis at 30 days
after randomization. The safety outcomes in the ASA trial are stroke, congestive heart
failure, life-threatening bleeding, and major bleeding at 30 days after randomization. The
safety outcomes in the clonidine trial are stroke, clinically important hypotension,
clinically important bradycardia, and congestive heart failure at 30 days after
randomization.

For the 1-year follow-up our primary outcome is all-cause mortality and nonfatal
MI. A secondary outcome includes the composite of all-cause mortality, nonfatal
MI, and nonfatal stroke at 1-year after randomization. Secondary 1-year follow-up
outcomes include each of the following individual outcomes: all cause mortality, vascular
mortality, M1, nonfatal cardiac arrest, cardiac revascularization procedure, stroke,
pulmonary emboli, deep venous thrombosis, and rehospitalization for vascular reason.
Appendix provides definitions for all outcomes.
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POISE-2 protocol changes (version date: April 6, 2011)

The followingminor protocol amendments were made based on the experience gained duiinsg8he
months of conducting the POISETrial. The modifications are intended to reduisis and to expand
thesecondarputcomes evaluated by this triddold font indicateghe changes.

Title page
In order tospecify that Population Health Research Institute is the spohB@ISE2 andindicate that

this document is confidentialve have updated the title page:

e Sponsor and Coordinating Centre:

e This protocol has been developed by the PE@SHEeering Committee antsicontents are the
confidential intellectual property of this group.

Page 3 Summary

Since it is a major surgeryetroperitoneasurgerywas added as a type of major surgery that is considered

a risk factor Therefore, the summary &age 3 was updated

¢ Inclusion Criteria E. Oany 3 of the following 9 criteria: undergoing major surgery (i.e.
intraperitoneal, intrathoracicetroperitoneal, or major orthopedic surgery)EO

2.1.2 Secondary efficacy objectivétem 1

Amputation, peripheral arterial thrombosis and infection/sepsisiewly added secondary outcome

events at 30 daysTherefore2.1.2 Secondary efficacy objectivéem 1was updated:

1. To determine the impact of perioperative administration ofdoge clonidine and separately lolwse

ASA on each of the following individual secondary outcomes at 30 days after randomia#itause
mortality, vascular mortality, MI, nonfatal cardiac arrest, cardiac revascularization procedure, pulmonary
emboli, deep venous thrombosis, clinically important atrial fibrillatiomputation, peripheral arterial
thrombosis, infection/sepsis, rehospitalization for vascular reasons, length of hospital stay, length of
intensive care unit / cardiac care unit (ICU/CCU) stay, and new acute renal failure requiring dialysis.

2.1.40ne year followup objectivesitem 3

Amputation peripheral arterial thrombosisew diagnosis of cancer adihgnosis of recurrent cancame
newly added secondary outcome events at 1 yHaerefore2.1.40ne year followup objectivesitem 3
was updated:

3. To determine the impact of perioperative administration ofdose clonidine and separately lolwse
ASA on each of the following individual secondary outcomes at 1 year after renadiom all cause
mortality, vascular mortality, MI, nonfatal cardiac arrest, cardiac revascularization procedure, stroke,
pulmonary emboli, deep venous thrombosimputation, peripheral arterial thrombosis, new

diagnosis of cancer, diagnosis of recurrent cancer and rehospitalization for vascular reason.

3.1 InclusionCriteria, Iltem A

Previous coronary artery revascularization is evidence of a prior history of coronary artery disease and
therefore was added to this definitionherefore,3.1 InclusionCriteria, Item Awas updated:

A. history of coronary artery disease as defined by any one of the following 6 criteria

i. histay of angina

ii. history of a myocardial infarction or acute coronary syndrome

iii. history of a segmental cardiac wall motion abnormality on echocardiography

or a segmental fixed defect on radionuclide imaging
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iv. history of a positive radionuclide exercise, echocardiographic exercise, or

pharmacological cardiovascular stress test demonstrating cardiac ischemia

v. history of a coronary angiographic or CT coronary angiographic evidence of

atherosclerotic stenosis > 50% of the diameter of any coronary artery

vi. ECG with pathological Q waves in two contiguous leads

vil. previous coronary artery revascularization, i.e. percutaneous coronary intervention (PCI) or
coronary artery bypass graft surgery (CABG)

3.1 Inclusion Criteria, Item D:

We do not consider endovascular abdominal aortic aneurysm repair as a major vascular surgery and
therefore it was removed from the definition of major vascular surgery. Patients undergoing EVAR are
still potentially eligible but they have to fulfill another eligibility criteria. Therefore, 3.1 Inclusion
Criteria, Item D was updated:

D. undergoing major vascular surgery defined as all vascular surgery except arteriovenous shunt, vein
stripping procedures, carotid endarterectomies, and endovascular abdominal aortic aneurysm repair
(EVAR); OR

3.1 Inclusion Criteria, Item E (i):

Since it is a major surgery, retroperitoneal surgery was added as a type of major surgery that is considered
a risk factor. Therefore, 3.1 Inclusion Criteria, Item E (i) was updated:

i. undergoing major surgery defined as intraperitoneal, intrathoracic, retroperitoneal or major orthopedic

surgery

3.2 Exclusion Criteria:

To reduce the risk of perioperative bleeding, the use of antiplatelet medications such as thienopyridine
and ticagrelor in the 72 hours prior to surgery or intent to use them during the first 7 days post-op is now
excluded. As well, the current use of monoamine oxidase inhibitors is also excluded for the same reason.
Therefore, 3.2 Exclusion Criteria was updated:

11. thienopyridine (e.g., clopidogrel, ticlopidine, prasugrel) or ticagrelor within 72 hours prior to
surgery; or intent to restart a thienopyridine or ticagrelor during the first 7 days post-op; or
currently taking an alpha-2 agonist, alpha methyldopa, monoamine oxidase inhibitors or reserpine;

3.2 Exclusion Criteria:

Achieving full dose anticoagulation with warfarin during the first 3 days post-op is not feasible. Achieving
full dose anticoagulation during the first 3 days after surgery is uncommon and usually restricted to patients
with mechanical heart valves receiving bridging therapy. This will almost always occur with full dose [V
heparin or full dose low molecular weight heparin. Therefore, warfarin was removed from this exclusion
criteria because it is not realistic that a patient will go to surgery with a therapeutic INR and continue warfarin
immediately after surgery and maintain their INR in the therapeutic range during the first 3 days after
surgery. Therefore, 3.2 Exclusion Criteria was updated:

12. planned use — during the first 3 days after surgery — therapeutic dose anticoagulation (e.g., warfarin-with
a-target INR>2:0;-dabigatran > 250 mg/day, or rivaroxaban > 10 mg/day) or a therapeutic subcutaneous or
intravenous antithrombotic agent (defined as full dose unfractionated heparin [i.e., > 15, 000 u/24hrs],
low molecular weight heparin [i.e., > 6,000 u/24hrs or enoxaparin: > 60 mg/24hrs], or fondaparinux [i.e.,
> 2.5mg/24hrs];
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5.0 Randomization, First Paragraph, First Sentence:

Coordinating the randomization and pre-op study drug administration in early morning surgical cases can
be difficult due to time constraints. While it is optimal to randomize the patient 2 to 4 hours pre-op, this
timeframe is a goal and not mandatory. Therefore this sentence was modified to make this clear. Patients
can be randomized as long as they can get the study drug prior to surgery (i.e., anytime prior to surgery).
Therefore, 5.0 Randomization, First Paragraph, First Sentence was updated:

Randomization will occur prior to surgery (goal is 2 to 4 hours pre-op) for all eligible patients for whom
informed consent is obtained.

6.1 Clonidine or Placebo, First Paragraph, Last Sentence:

A phone call to the patient ensures that the patch is not left on for longer than required by protocol.
Therefore, 6.1 Clonidine or Placebo, First Paragraph, Last Sentence has been updated to include:

If the patient is discharged before 72 hours post-op, then the study coordinator will phone the
patient to remind the patient to remove the patch at 72 hours post-op.

7.0 Plan to minimize risks and monitoring for and approach to potential problems, Item 1:
Renin inhibitors can also exacerbate the risk of clinically important hypotension, and therefore to reduce

the risk of this occurring in trial subjects, we encourage study personnel to ask trial subjects not to take

renin inhibitors on the day of surgery. Therefore, 7.0 Plan to minimize risks and monitoring for and

approach to potential problems, Item 1 was updated:

1. Study personnel will tell POISE-2 patients who are taking an angiotensin-converting enzyme
inhibitor (ACE-I), angiotensin receptor blocker (ARB), or renin inhibitor to not take any of these
medications on the day of surgery.

10.0 Trial Outcomes, First Paragraph, Third Sentence:

Amputation, peripheral arterial thrombosis and infection/sepsis are newly added secondary outcome
events at 30 days. Therefore, 10.0 Trial Outcomes, First Paragraph, Third Sentence was updated:
Individual secondary outcomes at 30 days after randomization include: all-cause mortality, vascular
mortality, MI, nonfatal cardiac arrest, cardiac revascularization procedure, pulmonary emboli, deep
venous thrombosis, clinically important atrial fibrillation, amputation, peripheral arterial thrombosis,
infection/sepsis, rehospitalization for vascular reasons, length of hospital stay, length of intensive care
unit / cardiac care unit (ICU/CCU) stay, and new acute renal failure requiring dialysis.

10.0 Trial Outcomes, Second Paragraph, Third Sentence:

Amputation, peripheral arterial thrombosis, new diagnosis of cancer and diagnosis of recurrent cancer are
newly added secondary outcome events at 1 year. Therefore, 10.0 Trial Outcomes, Second Paragraph,
Third Sentence was updated:

Secondary 1-year follow-up outcomes include each of the following individual outcomes: all cause
mortality, vascular mortality, M1, nonfatal cardiac arrest, cardiac revascularization procedure, stroke,
pulmonary emboli, deep venous thrombosis, amputation, peripheral arterial thrombosis, new
diagnosis of cancer and diagnosis of recurrent cancer and rehospitalization for vascular reason.

11.0 Adjudication of Trial Outcomes:
Peripheral arterial thrombosis is a newly added secondary outcome and will be adjudicated. Also, in
order for the adjudication committee to operate efficiently, Fernando Botto will replace Ganesan
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Karthikeyan as cehair of the adjudication committee, because Dr. Botto is available ifltbiam
Canada for regular meeting§herefore 11.0 Adjudication of Trial Outcomesas updated:

Outcome adjudicators (a committee of clinicians with expertise in pertogecaitcomes) who are
blinded to treatment allocation will adjudicate the following outcomes: death (vascular versus non
vascular), Ml, nonfatal cardiac arrest, pulmonary emboli, deep venous thrombosis, strtieediiening
bleeding, major bleedingnd peripheral arterial thrombosis. We will use the decisions of the outcome
adjudicators for all statistical analyses of these events. Drs. Gordon Guya#draaddo Bottowill Co-
chair the Adjudication Committee.

12.3 Interim Analyss, First Paragraph, Third Sentence
For a findingi-faver of 1 or both active treatments to be considered significant, these predefined
boundaries will have to be exaded in at least 2 consecutive analyses, 3 or more months apart.

13.0Reporting Serious Aadrse Events, Second Paragraph, First Sentence

Since amputation and peripheral arterial thrombasgsconsidered related to the urygeg

cardiovascular diseasthesesventswill not be considereds Serious Adverse EventSherefore13.0
Reporting Serious Adwse Events, Second Paragraph, First Senteasbeen updated:

In this trial, the following events (atlause mortality, vascular mortality, MI, nonfatal cardiac arrest,
cardiac revascularization procedysalmonary emboli, deep venous thrombaosis, clinically important
atrial fibrillation, congestive heart failure, strolenputation, peripheral arterial thrombosis,
rehospitalization for vascular reasons,-tifieeatening bleeding, major bleeding, clinicafhportant
hypotension, and clinically important bradycajdiee considered related to the underlying cardiovascular
disease and are not considered an SAE.

14.2Project dfice Operations Committee and International Operations Committee, First Paragraph,
Second Sentence

The project office is responsible for the eayday trial management and will report directly to the
Project Office Operations Committee. This contesitwill consist of P.J. Devereaux, Mafdokobrada,
Susan Chrolaviciu®Andrea Robinson, Salim Yusuf, Gordon Guyatt, Janice Pogue, Dan Sksstéxn-
Fherlund- Fernando Botto, Giovanna Lurati, and Andrea Kurz.

14.2 Project @ice Operations Committee and International Operations Committee, First Paragraph,
Sixth Sentence

At the initiation of the POISE Trial the International Operations Committee consists of the following
individuals:P.J. Devereaux, Salim suf, Gordon Guyatt, Marko Mrkobrada, Susan Chrolavicius,
Andrea Robinson]anice PoguristianTherund— Fernando Botto, Giovanna Lurati, Andrea

Kurz, Ganesan KarthikeyaR,ablo AlonseCoello,Colin Baigent, Otavio Berwanger, Bruce Biccard,
Matthew ChanClara Chow, Christian Gluu&laesHeld,Michael JackaGiovanni LandoniKate

Leslie, GermamMalaga,Raut-Myles, Martin OODonnell, Prem Pais, Dan Ses¥i@isiech

Szezeklik,Juan Carlos Villar, Chew Wangdern-\Wetterslev, and Denis Xavier.

14.3 The Steering Committee and National Principal liya®rs, First Paragraph, Seventh Sentence
At the initiation of the POISE Trial the Steering Committee consists of the following individlRl3:
Devereaux, SalinYusuf, Gordon Guyatt, Marko Mrkobrada, Susan Chrolavidnsirea Robinson,
Janice Pogudgristian-TFherlund;- Fernando Botto, Giovanna Lurati, Andrea Kurz, Ganesan
Karthikeyan,Pascal Alfonsi,Pablo AlonseCoello,Sonia Anand, Andrew Auerbach, Colin Baigen
Packianathaswamy Balaji,Scott Beattie, Otavio Berwangéiohit Bhandari, Bruce Biccard, Norm
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Buckley, Matthew Chan, Clara Chow, David Conen, Deborah Cook, Jim Douketigikelboom Jim
Eisenach,Patrice Forget, Amit Garg,Hertzel Gerstein, Bill Ghali, Christian Gluud, Michelle Graham,
Robert HartGlaesHeld, Michael Hill, Andreas Hoeft, Michael JackaEric JacobsohrClive Kearon,
Andre Lamy,Giovanni LandoniKate Leslie, GermaMalaga, Finlay McAlisterRaul-Myles, Danny
McAuley, Christian Meyhoff, Scott Miller, Peter Nagele, Martin OODonnell, Prem Pais, Joel Parlow,
Dan Sessler, Thomas Schricker, Marko Simundvareesh Srinatha¥ejciech-Szezeklik,Kevin Teoh,
David Torres Pereferard UrrutiaJuan Carlos VillarMichael WalshChew Wanggdern-\Aetterslev;
Richard Whitlock, Duminda Wijeysundera, Denis Xavier, and Homer Yang.

Appendk: POISE2 outcome definitionsltem 17 18,19, 20 and 21

In order tospecify the definition fothenewly added secondary outcasn@ppendix: POISE2 outcome
definitions, Item 1718,19, 20 and 2havebeen added:

17. Amputation

Amputation is defined as an amputation procedure subsequent to the initial surgery.

18. Peripheral Arterial Thrombosis
We will consider a peripheral arterial thrombosis to have occurred where there is clear evidence of
abrupt occlusion of a peripheral artery (i.e., not a stroke, myocardial infarction, or pulmonary
embolism) consistent with either an acutéocal thrombotic event or a peripheral arterial
embolism. To fulfill this definition we require at least one of the following objective findings of
peripheral arterial thrombosis:

1) Surgical report indicating evidence of arterial thrombosis/ peripheral arerial embolism

2) Pathological specimen demonstrating arterial thrombosis/ peripheral arterial embolism

3) Imaging evidence consistent with arterial thrombos/ peripheral arterial embolism

4) Autopsy reports documenting arterial thrombosis/ peripheral arterialembolism

19. Infection/Sepsis

Infection is defined as a pathologic process caused by the invasion of normally sterile tissue or fluid
or body cavity by pathogenic or potentially pathogenic organisms. Sepsis is a clinical syndrome
defined by the presencef both infection and a systemic inflammatory response. Systemic
inflammatory response requires 2 or more of the following factors: core temperature > 38 or <
36°C; hgart rate > 90 bpm; respiratory rate > 20 breaths/min; white blood cell count > 12 %0°/L or
<4 x 10L.

20. New diagnosis of cancer since surgery. Defined as a patient with a new diagnosis of cancer (i.e.,
the patient has no prior history of this cancer) within the first 12 months after their initial surgery

for which they were enrolledin POISE-2. This outcome is for all cancers except nemelanoma

skin cancers.

21. Diagnosis of recurrent cancer since surgery. Defined as patients with any diagnosis of recurrent
cancer (i.e., a recurrence of previous cancer for which the patient received curative treatment)
within the 12 months after their initial surgery for which they were enrolled in POISE2.

Recurrent cancer does not include nomelanoma skin cancers.
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1. TRIAL OBJECTIVES

Primary Efficacy Objective:

1. To determine the impact of ledose tonidine versus placebo and ledose ASA
versus placebo on the -8y risk of mortality or nonfatal myocardial infarction (MI) in
patients with, or at risk of, atherosclerotic disease who are undergoing noncardiac

surgery.

Secondary Efficacy Objectives:
1. To determine the impact of perioperative administration ofdoge clonidine and
separately londose ASA on the composite of mortalibgnfatalMl, and nonfatal stroke

up to30 days after randomization.

2. To determine among all the ASA patiettts mpact on a composite outcome of
mortality, nonfatal MI, cardiacevascularization procedure, nonfatal pulmonary emboli,
and nonfatal deep venous thrombagsto30 days after randomizati@nd whether the

effects differ from each other in each ASA stratum

Tertiary Efficacy Objectives:

1. To determine the impact of perioperative administration ofdose clonidine and
separately londose ASA on each of the following individual secondary outcarpes
30 days after randomization: mortality, vasculartaldy, M, nonfatal cardiac arrest,
cardiac revascularization procedypalmonary emboli, deep venous thrombgsis

clinically important atrial fibrillation, amputation, peripheral arterial thrombosis,



infection, sepsis, rehospitalization for vasculasoge, length of hospital stay, length of
intensive care unit / cardiac care unit (ICU/CCU) stay, and new acute renal failure

requiring dialysis.

Safety Objectives:

1. To determine the impact of perioperative ddese clonidine on each of the following
individual outcomesip to30 days after randomization: stroke, clinically important
hypotension, clinically important bradycardia, and congestive heart failure.

2. To determine the impact of perioperative {dase ASA on each of the following
individual outomesup to30 days after randomization: strokénically important

hypotensioncongestive heart failuréfe-threatening bleedinggndmajor bleeding.

2. TRIAL OUTCOME EVENTS

Primary Efficacy Outcome for Clonidine and ASA

1. The primary efficacy outene is the first occurrence of any component of the
following composite up tday 30 after randomizatiomortality or nonfatal myocardial

infarction (Ml).

Secondary Efficacy Outcomes
1. A secondary efficacy outcome for clonidine and ASA is the firatroeoce of any
component of the following composite upday 30 after randomizatiomortality,

nonfatalMl, or nonfatal stroke



2. A secondary efficacy outconzemong all the ASA patients amchether the effects
differ in each of the two ASA strata ohet outcome othe first occurrence of any
component of the following composite upday 30 after randomization: mortality,
nonfatal MI, cardiacevascularization procedure, nonfatal pulmonary embohpnfatal

deep venous thrombosis.

Tertiary Efficacy Outcomesup to 30 Days after Randomizatiorfor Clonidine and

ASA

[ —

. Mortality
2. Vascular mortality

3. Ml

SN

. Nonfatal cardiac arrest

5. Cardiac revascularization procedure

[o2]

. Rulmonary emboli

7. Deep venous thrombosis

[oe]

. Clinically important atrial fibtiation

9. Amputation

10. Peripheral arterial thrombosis

11. Infection

12. Spsis

13. Rehospitalization for vascular reasons
14. Length of hospital stay

15. Length of intensive care unit / cardiac care unit (ICU/CCU) stay



16. New acute renal failure reqing dialysis

Safety Outcomeaup to 30 Days after Randomizatiorfor Clonidine
1. Stroke

2. dinically significanthypotension

3. Clinically significantoradycardia

4. Congestive heart failure

Safety Outcomeaup to 30 Days after Randomization for ASA
1. Stroke

2. dinically significant hypotension

3. Congestive heart failure

4. Life-threatening bleeding

5. Major bleeding

The definition of all the outcomes is defined in the Appendix.

3. STATISTICAL AND ANALYTICAL METHODS
Analysis population
All efficacy andsafety analyses will include all randomized patiefég will
analyze patients in the treatment group to which they were originally allocated. There is
no intention to define a per protocol population. We inilude allevents that centres

havereported and the adjudication committee has not refuted.



Efficacy analysis
Primary efficacy analyses

The primary efficacy variable is the first occurrence of mortalityonfatal
myocardial infarctiorup to30 days after randomizatioWe will compae patients
allocated to clonidine with patients allocated to clonidine placebo, and we will compare
patients allocated to ASA with patients allocated to ASA plac@&apients lost to follow
up before day 3@fter randomizatiomwith no primary outcome ewereported will be
censored at the last day the patient had a complete evaluation of the primary efficacy
variable.

The primary efficacy variable will be analyzed using a stratffied, by centre)
Cox proportional hazards modealVe will address thelonidineobjective of superiority
through the following hypotheses:
Ho: Hazard ratio of clonidine versus placebo (at 30 days after randomization) = 1
Ha: Hazard ratio of clonidne YHUV XV SODFHER DW GD\V DIWHU UDQC
We will considerclonidine superior to placebo if the upper limit of the tsidled 95%
confidence interval of the hazard ratemains belowl.

We will address the ASA objective of superiority through the following
hypotheses:
Ho: Hazard ratio of ASA versus placebo (at 30 dayafter randomization) = 1
H, +D]DUG UDWLR RI $6%$ YHUVXV SODFHER DW GD\V DIWFH
We will consider ASA superior to placebo if the upper limit of the-sigcted 95%

confidence interval of the hazard ratemains belowl.



Estimates of the hazard ratios and sided 95% confidence intervals will be
calculated using the Cox proportional hazards model. If the validity of the proportional
hazards assumption is not acceptable, we will compangrtipertionof patients with a
primary outcome at 30 days after randoma@abetween the two treatment groups,
controlling for stratificatiorby centre

We will also summarize the primary outcome event with Kapaier curves by
treatment groupWe will use logrank tests to compare the rate of occurrence of the
primary outome between the ASA versus the ASA placebo group and separately the

clonidine versus the clonidine placebo group.

Primary subgroup analyses on the primary efficacy parameter

Cox proportional hazards models assessing the primary outcome will provide the
basis for evaluating thellowing clonidine subgroup analysekneuraxial blockade
versus no neuraxial blocka@iee.,we expect clonidine to have a greater beneficial effect
in patients who did not receive neuraxial blockade compared to patientsdutezeive
neuraxial blockade); Zascular surgeryersus no vascular surggiye., we expect
clonidine to have a greater beneficial effecpatients who underwent vascular surgery
compared to patients who did not undergo vascular surgerg®. baseine risk
according to number of eligibility criteri@e., we expect clonidine to have a greater
beneficial effect in patients with more eligibility criteria compared to patients with less

eligibility criteria).



For the subgroup analyses based on tmelau of eligibility criteria, ve will
examine if treatment effect variasrosghe number of eligibility criteridetween the
two treatment groupsThe eligibility criteria consist of the followingariables.
1. history of coronary arterglisease
2. history of peripheral arterial disease
3. history of stroke
4. undergoing major vascular surgery
5. any 3 of risk criteria (age+70 years; undergoing majsurgerydefined as
intraperitonealintrathoracic retroperitoneal, or major orthopedic surgdrigtory of
congestive heart failurdistory of transient ischemic attackabetes and currently
taking an oral hypoglycemic agemtinsulinn history of hypertensiomreoperative serum
creatinine >175nol/L [>2.0 mg/d]; smoking within 2 years of surgery; or undergoing
emergentirgent surgery
The analysis will consist, for eadlumber of eligibility criterig(i.e., 1, 2, 3, 4or5), of a
stratified Cox proportional hazards model, incorporating terms for treatment group, the
individual number of eligibility criteriaand the treatment group by subgroup interaction.

Cox proportional hazards models assessing the primary outcdhpeovide the
basis for evaluating thiellowing ASA subgroup analyse$. ASA continuationstratum
versus ASA starting stratum (i.e., we expect ASA to have a greater beneficial effect in
patients in the ASA continuation stratum compared to patiente IASA starting
stratum); 2baseline risk according to number of eligibility critefii@., we expect ASA

to have a greater beneficial effect in patients with more eligibility criteria compared to



patients with less eligibility criteria). He subgroup alyses based on the number of
eligibility criteria for ASA will follow the same approach as outlined for clonidine.

The number of patients with outcomes, estimated hazard ratios, and associated
two-sided 95% Cls will be calculated within each of the sulngsayenerated by these
analyses.We will infer a subgroup effect if the interaction term of treatment and

subgroup is statistically significant at p<0.05.

Analyses of secondary andertiary efficacy parameters

The frst occurrence of theecondary congsiteoutcomeswill be analyzedip to
30 days after randomization using the same analytical approach as for the primary
efficacy variable.The first occurrence of each individual tertiary outcome will be
analyzed at 30 days after randomization using dngesanalytical approach as for the
primary efficacy variable except for 2 outcomes (i.e., length of hospital stay, and length
of ICU/CCU stay), which will be analyzed usiagtudentOs t tedtor patients who die
in-hospital during their index hospitaditzon, the last day of hospital admission will be

the date the patient dies.

Primary subgroup analyses on the secondary efficacy parameter

We will undertake one subgroup analysis for our secondary outcome firsth
occurrence of any component of fiedowing composite up tday 30 after
randomization: mortality, nonfatal Ml, cardievascularization procedure, nonfatal
pulmonary embolipr nonfatal deep venous thrombos@ox proportional hazards

models assessingishsecondarputcome will providehe basis for evaluating the



following ASA subgroup analysi ASA continuationstratumversus ASA starting
stratum (i.e., we expect ASA to have a greater beneficial effect in patients in the ASA
continuation stratum compared to patients in the ASA stpstimtum).

The number of patients with outcomes, estimated hazard ratios, and associated
two-sided 95% Cls will be calculated within each of the subgroups generated by these
analyses.We will infer a subgroup effect if the interaction term of treatmadt a

subgroup is statistically significant at p<0.05.
Safety analysis

We will tabulate the number of safety outcomes by treatment group at 30 days
after randomization. We will compare the rate ofusoence of each safety outcome

using the same analyticapproach as for the primary efficacy variable

Adverse events will be coded and analyzed using MedDRA
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Appendix: Outcome definitions

Outcome

Definition

Sub classification of death

Judicial outcome assessors will classifydaaths as either vaslar or nornvascular. Vascular
death is defined as any death with a vascular cause and includes those deaths following a
myocardial infarction, cardiac arrest, stroke, cardiac revascularization procedupeicetaneous
coronary intervention [PCI] azoronary artery bypass graft [CABG] surgemulmonary embolus,
hemorrhage, or deaths due to an unknown cause.-vaimular death is defined as any death due
to a clearly documented naascular cause (e.g. trauma, infection, malignancy).

Myocardid infarction

The diagnosis of myocardial infarctioequires any one of the following criterion:
1. A typical rise of troponin or a typical fall of an elevated troponin detected at itppsiagkurgery
in a patient without a documented alternative expgilandor an elevated troponin (e.g., pulmonary
embolism) OR a rapid rise and fall of EMB. This criterion also requires that 1 of the following
must also exist:
A. ischemic signs or symptoms (i.e., chest, arm, neck, or jaw discomfort; shortness of
bredah, pulmonary edema)
B. development of pathologic Q waves present in any two contiguous leads tki0 are
milliseconds
C. ECG changes indicative of ischemia (i.e., ST segment elevafianip in leads Y, V»,
or V3 OR <1 mm in the other leads], ST segnt depressionsL. mm], or symmetric
inversion of T wave21 mm) in at least two contiguous leads
D. coronary artery intervention (i.e., PCl or CABG surgeoy)
E. new or presumed new cardiac wall motion abnormality on echocardiography or new or
presumed new fixed defect on radionuclide imaging
2. Pathologic findings of an acute or healing myocardial infarction
3. Development of new pathological Q waves on an ECG if troponin levels were not obtained or
were obtained at times that could have migkectlinical event




Nonfatal cardiac arrest

Nonfatal @rdiac arrest is defined as successful resuscitation from either documented or pres
ventricular fibrillation, sustained ventricular tachycardia, asystole, or pulseless electrical activity
requring cardiopulmonary resuscitation, pharmacological therapy, or cardiac defibrillation.

Cardiac revascularization
procedure

Cardiac revascularization procediseefined as?Clor CABG surgery.

Stroke

Stroke is defined as a new focal neurologiadlait thought to be vascular in origin with signs or
symptoms lasting more than 24 hours or leading to death.

Pulmonary embolism

The diagnosis of pulmonary embolisequires any one of the following:
1. A high probability ventilation/perfusion lung s¢an
2. An intraluminal filling defect of segmental or larger artery on a helical CT, scan
3. An intraluminal filling defect on pulmonary angiograpby
4. A positive diagnostic test faleep venous thrombogs.g., positive compression ultrasound) and
one of the following:
A. nondiagnostic (i.e., low or intermediate probability) ventilation/perfusion lung; gran
B. nondiagnostic (i.e., subsegmental defects or technically inadequate study) helical CT scan

Deep venous thrombosis of le¢
or am

The diagnosis afleep venous thrombosisquires any one of the following:

1. A persistent intraluminal filling defect on contrast venography

2. Noncompressibility of one or more venous segments on B mode compression ultrasonography
or

3. A clearly @fined intraluminal filling defect on contrast enhanced computed tomography

New clinically important atrial
fibrillation

New clinically important atrial fibrillation is defined as new atrial fibrillation that results in ang
congestive heart failursymptomatic hypotension, or that requires treatment with a rate controlling
drug, antiarrhythmic drug, or electrical cardioversion.

Re-hospitalization for vascular
reasons

Re-hospitalization for vascular reasons is defined dsospitalization fomyocardial infarction

cardiac arrest, stroke, congestive heart failure, ischemic symptoms with ST or T wave changes on
an ECG, cardiac arrhythmia, cardiac revascularization procedure, deep venous thrombosis,
pulmonary embolus, any vascular surgery, orditegp
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Life-threatening bleeding

Life-threatening bleeding is bleeding that is fatal, or leads to: significant hypotension that rec
inotrope or vasopressor therapy, urgent (within 24 hours) surgery (other than superficial vascular
repair), or intratanial hemorrhage.

Major bleeding

Major bleeding is defined as bleeding that is not specified undertBigatening bleedingO abov

and results inray one of the following:

1.aKHPRJORELQ ” J / DQGes/ DKW LEIDQWUNM QPMR QHFIHL YXQLWYV RI UHG
2.D KHPRJORELQ GURS Rl ¢+ J&sDQGUDNRHWISDMRG RWUMNBPHMWY RI
cells;

3.the patientrecees D WUDQVIXVLRQ R dcellitMn\a 2 hdutp&iod;,0 RR

4. anyone of the following interventions (i.e., embolization, superficial vascular repair, nasal

packing);or

5. retroperitoneal, intraspinal, or intraocular (confirmed clinically or on imaditegding

Clinically important
hypotension

Clinically important hypotension is defined asystolic blood pressure <90 mm Hg requiring flu
resuscitation, intraortic balloon pump, an inotropic or vasopressor agent, or study drug
discontinuation.

Clinically important
bradyardia

Clinically important bradycardia is defined as a heart rate <55 beats per minute requiring a
temporary pacemaker, sympathomimetic agent, atropine, or study drug discontinuation.

Congestive heatrt failure

The definition of congestive heart failurequires at least one of the following clinical signs,(i.e.

any of the following signs: elevated jugular venous pressure, respiratory rales/crackles, crepitations,
or presence of S3ndat least one of the folwing radiographic findings (i.e., vascular

redistribution, interstitial pulmonary edema, or frank alveolar pulmonary edema).

New acute renal failure
requiring dialysis

Dialysis is defined as the use of a hemodialysis machine or peritoneal dialyset@ppa

Amputation

Amputation is defined as an amputation procedure subsequent to the initial surgery.
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Peripheral arterial thrombosis We will consider a peripheral arterial thrombosis to have occurred where there is clear evide

abrupt occlusio of a peripheral artery (i.e., not a stroke, myocardial infarction, or pulmonary
embolism) consistent with either an acute local thrombotic event or a peripheral arterial embolism.
To fulfill this definition we require at least one of the following olipe findings of peripheral

arterial thrombosis:

1. Surgical report indicating evidence of arterial thrombgsesipheral arterial embolism

2. Pathological specimen demonstrating arterial thrombosis/ peripheral arterial embolism

3. Imaging evidence c¢wistent with arterial thrombosis/ peripheral arterial embolam

4. Autopsy reports documenting arterial thrombosis/ peripheral arterial embolism

Infection Infection is defined as a pathologic process caused by the invasion of normally sserdetifuid
or body cavity by pathogenic or potentially pathogenic organisms.
Sepsis Sepsis is a clinical syndrome defined by the presence of both infection and a systemic inflar

response. Systemic inflammatory response requires 2 or mow fofltwing factors: core
temperature >3& or <36C; heart rate >90dats per minutgespiratory rate >20 breaths/mtg
white blood cell count >12 x 2. or <4 x 16L.
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1. TRIAL OBJECTIVES

Primary Efficacy Objective:

1. To determine the impact of ledoseclonidine versus placebo and lalese ASA
versus placebo on the -8y risk of mortality or nonfatal myocardial infarction (MI) in
patients with, or at risk of, atherosclerotic disease who are undergoing noncardiac

surgery.

Secondary Efficacy Objectives:
1. To determine the impact of perioperative administration ofdose clonidine and
separately londose ASA on the composite of mortalibgnfatalMl, and nonfatal stroke

up to30 days after randomization.

2. To determine among all the ASA patietitsimpact on a composite outcome of
mortality, nonfatal MI, cardiacevascularization procedure, nonfatal pulmonary emboli,
and nonfatal deep venous thrombagsto30 days after randomizati@nd whether the

effects differ from each other in each ASA stratu

Tertiary Efficacy Objectives:

1. To determine the impact of perioperative administration ofdose clonidine and
separately londose ASA on each of the following individuattiaryoutcomesup to30
days after randomization: mortality, vascularrtatity, MI, nonfatal cardiac arrest,
cardiac revascularization procedypa/monary embos$m deep venous thrombosisew

clinically important atrial fibrillation, amputation, peripheral arterial thrombosis,



infection, sepsis, rehospitalization for vasculeasons, length of hospital stay, length of
intensive care unit / cardiac care unit (ICU/CCU) stay, and new acute renal failure

requiring dialysis.

Safety Objectives:

1. To determine the impact of perioperative 1dose clonidine on each of the fallmg
individual outcomesip to30 days after randomization: stroke, clinically important
hypotension, clinically important bradycardia, and congestive heart failure.

2. To determine the impact of perioperative {dase ASA on each of the following
individual outcomesip to30 days after randomization: strokénically important

hypotensioncongestive heart failuréfe-threatening bleedinggndmajor bleeding.

2. TRIAL OUTCOME EVENTS
Primary Efficacy Outcome for Clonidine and ASA
1. The primary efficag outcome is the first occurrence of any component of the

following composite up toay 30 after randomizatiomortality or nonfatal Ml

Secondary Efficacy Outcomes
1. A secondary efficacy outcome for clonidine and ASA is the first occurrence of any
component of the following composite upday 30 after randomizatiomortality,

nonfatalMI, or nonfatal stroke



2. A secondary efficacy outconzemong all the ASA patients amchether the effects
differ in each of the two ASA strata on the outcoméheffirst occurrence of any
component of the following composite upday 30 after randomization: mortality,
nonfatal MI, cardiacevascularization procedure, nonfatal pulmonary embohpnfatal

deep venous thrombosis.

Tertiary Efficacy Outcomesup to 30 Days after Randomizationfor Clonidine and

ASA

[ —

. Mortality

2. Vascular mortality

3. Ml

4. Nonfatal cardiac arrest

5. Cardiac revascularization procedure
6. Fulmonary emboim

7. Deep venous thrombosis

8. New dinically important atrial fibrillation
9. Amputation

10. Peripheral arterial thrombosis

11. Infection

12. Spsis

13. Rehospitalization for vascular reasons
14. Length of hospital stay

15. Length of intensive care unit / cardiac care unit (ICU/CCU) stay



16. New acute renal failure requiring dialysis

Safety Outcomeaup to 30 Days after Randomizatiorfor Clonidine
1. Stroke

2. dinically importanthypotension

3. Clinicallyimportantbradycardia

4. Congestive heart failure

Safety Outcomeaup to 30 Days after Randomization for ASA
1. Stroke

2. dinically importanthypotension

3. Congestive heart failure

4. Life-threatening bleeding

5. Major bleeding

The definition of all the outcomes is defined in the Appendix.

3. STATISTICAL AND ANALYTICAL METHODS
Analysis population
All efficacy andsafety analges will include all randomized patientd/e will
analyze patients in the treatment group to which they were originally allocated. There is
no intention to define a per protocol population. We inilude allevents that centres

have reported and théjadication committee has not refuted.



Efficacy analysis
Primary efficacy analyses

The primary efficacy variable is the first occurrence of mortalityonfatal
myocardial infarctiorup to30 days after randomizatioWve will compare patients
allocaed to clonidine with patients allocated to clonidine placebo, and we will compare
patients allocated to ASA with patients allocated to ASA plac@&apients lost to follow
up before day 3@fter randomizatiomwith no primary outcome event reported wid b
censored at the last day the patient had a complete evaluation of the primary efficacy
variable.

The primary efficacy variable will be analyzed using a stratifilgdthe opposite
component of the factorial design and ASA starting/continuing ytCataproportional
hazards modelAll follow up will be censored at day 30 or their outcome day, whichever
occurs first. We will address thelonidineobjective of superiority through the following
hypotheses:

Ho: Hazard ratio of clonidine versus placebo (aB0 days after randomization) = 1

H.: Hazard ratio of clonidine YHUV XYV SODFHER DW GD\V DIWHU UDQC
We will considerclonidinesuperior to placebo if the upper limit of the tsioled 95%

confidence interval of the hazard ratemains belowl.

We will address the ASA objective of superiority throulgé tollowing
hypotheses:

Ho: Hazard ratio of ASA versus placebo (at 30 days after randomization) = 1

H, +D]DUG UDWLR RI $6%$ YHUVXV SODFHER DW GD\V DIWF



We will consider ASA superior to placebo if the upper limit of the-sieted 986
confidence interval of the hazard ratemains belowl.

Estimates of the hazard ratios and #sided 95% confidence intervals will be
calculated using the Cox proportional hazards model. If the validity of the proportional
hazards assumption is notaptable, we will compare thpgoportionof patients with a
primary outcome at 30 days after randomization between the two treatment groups,
controlling forthe samestratificationfactors We will also summarize the primary

outcome event with KaplaMeier curves by treatment group.

Primary subgroup analyses on the primary efficacy parameter

Cox proportional hazards models assessing the primary outcome will provide the
basis for evaluating thellowing clonidine subgroup analysekneuraxial blockade
versus no neuraxial blocka@iee.,we expect clonidine to have a greater beneficial effect
in patients who did not receive neuraxial blockade compared to patients who did receive
neuraxial blockade); Zascular surgeryersus no vascular surggiye., we expect
clonidine to have a greater beneficial effiecpatients who underwent vascular surgery
compared to patients who did not undergo vascular surgethgtablocker usage in the
24 hours preceding surgery versus no{ddaker usage in the 24 hsupreceding
surgery (we expect clonidine to have a greater beneficial effect in patients who did not
receive a betélocker in the 24 hours prior to surgery compared to patients who did
receive a betdlocker in the 24 hours before surgeayd4. baselire risk according to

number ofRevised Cardiac Risk Index (RCR¥jteria(i.e., we expect clonidine to have



a greater beneficial effect in patients with mBI@RI criteria compared to patients with
lessRCRI criteria).

For the subgroup analyses basedhennumber oRCRI criteria, we will examine
if treatment effect varieacrosghe number oRCRI criteriabetween the two treatment
groups. TheRCRI criteria consist of the followingariables.

1. history of coronary arterglisease

2. history ofcongestie heart failure

3. history of strokeor transient ischemic attack

4. diabetes an@reoperative treatment with insulom an oral hypoglycemic agent

5. preoperative serum creatinine >1%aol/L [>2.0 mg/d]

6. highrisk surgerydefined as major vasculanajor thoracic, or major general surgery

The analysis will consist, for eadumber of eligibility criterigi.e.,0, 1, 2, 3,0or
*4), of a stratified Cox proportional hazards model, incorporating terms for treatment
group, the individuahumber ofRCRI criterig and the treatment group by subgroup
interaction.

Cox proportional hazards models assessing the primary outcome wit@tbe
basis for evaluating thiellowing ASA subgroup analyse$. ASA continuationstratum
versus ASA starting stratum (i.e., we expect ASA to have a greater beneficial effect in
patients in the ASA continuation stratum compared to patients in the R8Ahg
stratum); 2vascular surgeryersus no vascular surgery (i.e., we expect ASA to have a
greater beneficial effect in patients who underwent vascular surgery compared to patients
who did not undergo vascular surgery); and&eline risk according number oRCRI

criteria(i.e., we expect ASA to have a greater beneficial effect in patients with more



RCRIcriteria compared to patients with less eligibility criteriahe Bubgroup analyses
based on the number BICRI criteria for ASA will follow the same approach as outlined
for clonidine.

The number of patients with outcomes, estimated hazard ratios, and associated
two-sided 95% Cls will be calculated within each of the subgroups generated by these
analyses.We will infer a subgroup effect if thateraction term of treatment and

subgroup is statistically significant at p<0.05.

Analyses of secondary andertiary efficacy parameters

The frst occurrence of theecondary compositautcomeswill be analyzedip to
30 days after randomization usirigetsame analytical approach as for the primary
efficacy variable.The first occurrence of each individual tertiary outcome will be
analyzed at 30 days after randomization using the same analytical approach as for the
primary efficacy variableFornew acte renal failure requiring dialysis we did not collect
the date that dialysis was initiated after randomization, and we will therefore use a log
rank tests. Fdength of hospital stay and length of ICU/CCU staywill use bg-rank
testsandcensor thoserho remain in hospital greater than 30 dalysr patients who die
in-hospitalwithin 30 daysof randomizatiorandduring their index hospitalizatiotheir

follow up will be censored on the date of death

Primary subgroup analyses on the secondary etfacy parameter
We will undertake one subgroup analysis for our secondary outcome firsth

occurrence of any component of the following composite wayo30 after



randomization: mortality, nonfatal Ml, cardievascularization procedure, nonfatal
pumonary embolipr nonfatal deep venous thrombos@ox proportional hazards
models assessingishsecondarputcome will provide the basis for evaluating the
following ASA subgroup analysi ASA continuationstratumversus ASA starting
stratum (i.e., wexpect ASA to have a greater beneficial effect in patients in the ASA
continuation stratum compared to patients in the ASA starting straambhis subgroup
analysiswe will remove the ASA continuation/starting factor as a strata within the Cox
regressn.

The number of patients with outcomes, estimated hazard ratios, and associated
two-sided 95% Cls will be calculated within each of the subgroups generated by these
analyses.We will infer a subgroup effect if the interaction term of treatment and

subgoup is statistically significant at p<0.05.
Safety analysis

We will tabulate the number of safety outcomes by treatment group at 30 days
after randomization. We will compare the rate ofusoence of each safety outcome

using the same analytical appoh as for the primary efficacy variable

Adverse events will be coded and analyzed using MedDRA
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Appendix: Outcome definitions

Outcome

Definition

Sub classification of death

Judicial outcome assessors will classifydaaths as either vascularmonvascular. Vascular
death is defined as any death with a vascular cause and includes those deaths following a
myocardial infarction, cardiac arrest, stroke, cardiac revascularization procedupeicetaneous
coronary intervention [PCI] or corongartery bypass graft [CABG] surggrypulmonary embolus,
hemorrhage, or deaths due to an unknown cause.-vaimular death is defined as any death due
to a clearly documented naascular cause (e.g. trauma, infection, malignancy).

Myocardial infaction

The diagnosis of myocardial infarctioequires any one of the following criterion:
1. A typical rise of troponin or a typical fall of an elevated troponin detected at itppsiagkurgery
in a patient without a documented alternative explanatioarfeelevated troponin (e.g., pulmonary
embolism) OR a rapid rise and fall of EMB. This criterion also requires that 1 of the following
must also exist:
A. ischemic signs or symptoms (i.e., chest, arm, neck, or jaw discomfort; shortness of
breath, puhonary edema)
B. development of pathologic Q waves present in any two contiguous leads tki0 are
milliseconds
C. ECG changes indicative of ischemia (i.e., ST segment elevafianip in leads Y, V»,
or V3 OR <1 mm in the other leads], ST segmenpr@ssion p1 mm], or symmetric
inversion of T wave21 mm) in at least two contiguous leads
D. coronary artery intervention (i.e., PCl or CABG surgeoy)
E. new or presumed new cardiac wall motion abnormality on echocardiography or new or
presumed newixed defect on radionuclide imaging
2. Pathologic findings of an acute or healing myocardial infarction
3. Development of new pathological Q waves on an ECG if troponin levels were not obtained or
were obtained at times that could have missed theal event




Nonfatal cardiac arrest

Nonfatal @rdiac arrest is defined as successful resuscitation from either documented or pres
ventricular fibrillation, sustained ventricular tachycardia, asystole, or pulseless electrical activity
requiring @rdiopulmonary resuscitation, pharmacological therapy, or cardiac defibrillation.

Cardiac revascularization
procedure

Cardiac revascularization procediseefined as?Clor CABG surgery.

Stroke

Stroke is defined as a new focal neurological detfmtight to be vascular in origin with signs or
symptoms lasting more than 24 hours or leading to death.

Pulmonary embolism

The diagnosis of pulmonary embolisequires any one of the following:
1. A high probability ventilation/perfusion lung s¢an
2. Anintraluminal filling defect of segmental or larger artery on a helical CT; scan
3. An intraluminal filling defect on pulmonary angiograpby
4. A positive diagnostic test faleep venous thrombogs.g., positive compression ultrasound) and
one of tte following:
A. nondiagnostic (i.e., low or intermediate probability) ventilation/perfusion lung; gran
B. nondiagnostic (i.e., subsegmental defects or technically inadequate study) helical CT scan

Deep venous thrombosis of le¢
or arm

Thediagnosis ofleep venous thrombogsisquires any one of the following:

1. A persistent intraluminal filling defect on contrast venography

2. Noncompressibility of one or more venous segments on B mode compression ultrasonography
or

3. A clearly definedntraluminal filling defect on contrast enhanced computed tomography

New clinically important atrial
fibrillation

New clinically important atrial fibrillation is defined as new atrial fibrillation that results in ang
congestive heart failure, syngmbatic hypotension, or that requires treatment with a rate controlling
drug, antiarrhythmic drug, or electrical cardioversion.

Re-hospitalization for vascular
reasons

Re-hospitalization for vascular reasons is defined dsospitalization fomyocardal infarction

cardiac arrest, stroke, congestive heart failure, ischemic symptoms with ST or T wave changes on
an ECG, cardiac arrhythmia, cardiac revascularization procedure, deep venous thrombosis,
pulmonary embolus, any vascular surgery, or bleeding.
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Life-threatening bleeding

Life-threatening bleeding is bleeding that is fatal, or leads to: significant hypotension that requires
inotrope or vasopressor therapy, urgent (within 24 hours) surgery (other than superficial vascular
repair), or intracranial hemorrhage.

Major bleeding

Major bleeding is defined as bleeding that is not specified under “life- threatening bleeding” above,
and results in any one of the following:

1. a hemoglobin <70 g/L and the patient receives a transfusion of >2 units of red blood cells;

2. a hemoglobin drop of >50 g/L and the patient receives a transfusion of >2 units of red blood
cells;

3. the patient receives a transfusion of >4 units of red blood cells within a 24 hour period,

4. any one of the following interventions (i.e., embolization, superficial vascular repair, nasal
packing); or

5. retroperitoneal, intraspinal, or intraocular (confirmed clinically or on imaging) bleeding.

Clinically important
hypotension

Clinically important hypotension is defined as a systolic blood pressure <90 mm Hg requiring fluid
resuscitation, intra-aortic balloon pump, an inotropic or vasopressor agent, or study drug
discontinuation.

Clinically important
bradycardia

Clinically important bradycardia is defined as a heart rate <55 beats per minute requiring a
temporary pacemaker, sympathomimetic agent, atropine, or study drug discontinuation.

Congestive heart failure

The definition of congestive heart failure requires at least one of the following clinical signs (i.e.,
any of the following signs: elevated jugular venous pressure, respiratory rales/crackles, crepitations,
or presence of S3) and at least one of the following radiographic findings (i.e., vascular
redistribution, interstitial pulmonary edema, or frank alveolar pulmonary edema).

New acute renal failure
requiring dialysis

Dialysis is defined as the use of a hemodialysis machine or peritoneal dialysis apparatus.

Amputation

Amputation is defined as an amputation procedure subsequent to the initial surgery.
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Peripheral arterial thrombosis We will consider a peripheral arterial thrombosis to have occurred where there is clear evide

abrupt occlusio of a peripheral artery (i.e., not a stroke, myocardial infarction, or pulmonary
embolism) consistent with either an acute local thrombotic event or a peripheral arterial embolism.
To fulfill this definition we require at least one of the following olipe findings of peripheral

arterial thrombosis:

1. Surgical report indicating evidence of arterial thrombgsesipheral arterial embolism

2. Pathological specimen demonstrating arterial thrombosis/ peripheral arterial embolism

3. Imaging evidence c¢wistent with arterial thrombosis/ peripheral arterial embolam

4. Autopsy reports documenting arterial thrombosis/ peripheral arterial embolism

Infection Infection is defined as a pathologic process caused by the invasion of normally sserdetifuid
or body cavity by pathogenic or potentially pathogenic organisms.
Sepsis Sepsis is a clinical syndrome defined by the presence of both infection and a systemic inflar

response. Systemic inflammatory response requires 2 or mow fofltwing factors: core
temperature >3& or <36C; heart rate >90dats per minutgespiratory rate >20 breaths/mtg
white blood cell count >12 x 2. or <4 x 16L.
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POISE-2 Statistical Analysis Plan Changes (11:45 PM, January 24, 2013)

Bold font indicates the changes.

Tertiary Efficacy Objectives

There vere twotypographical errar in this section. One error wissdescribing these outcomes
as secondargutcomesn the text of this section on tertiary outcomé@$e second was in not
appropriately characterizing the outcome of clinically important atrial fibrillation as new
clinically important atrial fibrillation.Therefore this section was updated:

1. To determrme the impact of perioperative administration ofdd@se clonidine and separately
low-dose ASA on each of the following individualtiary outcomesnortality, vascular

mortality, MI, nonfatal cardiac arrest, cardiac revascularization procqulunepnaryembolsm,
deep venous thrombosigew clinically important atrial fibrillation, amputation, peripheral
arterial thrombosis, infection, sepsis, rehospitalization for vascular reasons, length of hospital
stay, length of intensive care unit / cardiac catie @{@U/CCU) stay, and new acute renal failure
requiring dialysis.

Primary efficacy analyses

The variables used in the stratified Cox proportional hazards model were updated to include all
the variables.In this section we also clarified that all fmN-up was to be censored at day 30 or

the outcome day, whichever occurred firBtnally in the section, we removed the following
statement because our primary analyses were based upon the Cox proportional hazasds model
QVe will use logrank tests to@mpare the rate of occurrence of the primary outcome between

the ASA versus the ASA placebo group and separately the clonidine versus the clonidine placebo
groupO

The primary efficacy variable will be analyzed using a stratifgdtiie opposite compoent of
the factorial design and ASA starting/continuing stratg Cox proportional hazards modell
follow up will be censored at day 30 or their outcome day, whichever occurs first.

Primary subgroup analyses on the primary efficacy parameter

Basedupon revieversO comments duritigereview process of theOISE2 Methods paper{m

Heart J 2014;doi: 10.1016/j.ah}.2014.01.00we decided to add clonidine subgroup analysis
based upon whether a patient receivéegiablocker in the 24 hours precedisurgery and an

aspirin subgrou@nalysis based upon whether the patient undemvestular surgery

Originally we were undertaking a subgroup analysis for both clonidine and aspirin based on the
baseline risk according to number of eligibility critetiawever, based upon reviewersO
comments we changed this to theseline risk according to numberRévised Cardiac Risk

Index (RCRI)criteria

Cox proportional hazards models assessing the primary outcome will provide the basis for
evaluating thdollowing clonidine subgroup analysekneuraxial blockadgersus no neuraxial
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blockade (i.e., we expect clonidine to have a greater beneficial effect in patients who did not
receive neuraxial blockade compared to patients who did receive neuraxial blo2kaedsgular
surgeryversus no vascular surgery (i.e., we expect clonidine to have a greater beneficial effect in
patients who underwent vascular surgery compared to patients who did not undergo vascular
surgery);3. betablocker usage in the 24 hours prea#ng surgery versus no beteblocker

usage in the 24 hours preceding surgery (we expect clonidine to have a greater beneficial
effect in patients who did not receive a betélocker in the 24 hours prior to surgery

compared to patients who did receive a bethlocker in the 24 hours before surgeryand 4.
baseline risk according to number of Revised Cardiac Risk Index (RCRI) criteria (i.e., we
expect clonidine to have a greater beneficial effect in patients with more RCRI criteria
compared to patients with les RCRI criteria).

For the subgroup analyses based on the number of RCRI criteria, we will examine if
treatment effect varies across the number of RCRI criteria between the two treatment
groups. The RCRI criteria consist of the following variables.

1. history of coronary artery disease

2. history of congestive heart failure

3. history of stroke or transient ischemic attack

4. diabetes and preoperative treatment with insulin or an oral hypoglycemic agent

5. preoperative serum creatinine >175Rnol/L [>2.0 mg/dl]

6. high-risk surgery defined as major vascular, major thoracic, or major general surgery

The analysis will consist, for each number of eligibility criteria (i.e., 0, 1, 2, 3, or4),
of a stratified Cox proportional hazards model, incorporating tems for treatment group,
the individual number of RCRI criteria, and the treatment group by subgroup interaction.

Cox proportional hazards models assessing the primary outcome will provide the basis
for evaluating thdollowing ASA subgroup analyse$. ASA continuationstratumversus ASA
starting stratum (i.e., we expect ASA to have a greater beneficial effect in patients in the ASA
continuation stratum compared to patients in the ASA starting stra2ungscular surgery
versus no vascular surgery (i.e we expect ASA to have a greater beneficial effect in
patients who underwent vascular surgery compared to patients who did not undergo
vascular surgery); and 3. baseline risk according to number of RCRI criteria (i.e., we
expect ASA to have a greater beriieial effect in patients with more RCRI criteria
compared to patients with less eligibility criteria). The subgroup analyses based on the
number of RCRI criteria for ASA will follow the same approach as outlined for clonidine.

Analyses of secondary and tertiagfficacy parameters

Because we did not collect the time when dialysis was initiated after surgery we corrected the
analytic approach. We also updated the analytic approach for the length of stay outcomes, and
we clarified the timing of censoring.

The first occurrence of the secondary composite outcomes will be analyzed up to 30 days after
randomization using the same analytical approach as for the primary efficacy variable. The first
occurrence of each individual tertiary outcome will be analg &0 days after randomization

using the same analytical approach as for the primary efficacy vafaleew acute renal

failure requiring dialysis we did not collect the date that dialysis was initiated after
randomization, and we will therefore use dog-rank tests. For length of hospital stay and

Page2 of 3



length of ICU/CCU stay we will use logrank tests and censor those who remain in hospital
greater than 30 days For patients who die irhospital within 30 days of randomization and
during their index hospitalization, their follow up will be censored on the date of death.

Primary subgroup analyses on the secondary efficacy parameter
In this section we clarified that we hadreanove the ASA continuation/starting factor as a strata
within the Cox regression

We will undertake one subgroup analysis for our secondary outcome fisttoccurrence of
any component of the following composite ugltyy 30 after randomization: mortality, nonfatal
MI, cardiacrevascularization procedure, nonfatal pulmonary embohonfatal deep venous
thrombosis.Cox proportional hazards models assessirgystiicondarputcome will provide the
basis for evaluating thiellowing ASA subgroup analysi ASA continuationstratumversus

ASA starting stratum (i.e., we expect ASAhtave a greater beneficial effect in patients in the
ASA continuation stratum compared to patients in the ASA starting stratomthis subgroup
analysis, we will remove the ASA continuation/starting factor as a strata within the Cox
regression.
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